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Carcinoma Stomach: Current Guidelines for Diagnosis, Investigations and Treatment {#Sec2}
---------------------------------------------------------------------------------

Carcinoma of the stomach is a global disease with the highest incidence in Asia, South America and Eastern Europe. The disease is least common in USA and Western Europe \[1\]. The disease is common among smokers. Other risk factors are *H. pylori* infection, atrophic gastritis, Menetrier's disease and previous gastrectomy. The disease can be genetic as in familial adenomatous polyposis, hereditary non-polyposis colorectal cancer, Peutz-Jegher's syndrome, etc. \[2\]. Screening for gastric carcinoma is done in high incidence areas such as Japan, Korea and China.

### Clinical Diagnosis {#Sec3}

The common presenting symptoms of gastric carcinoma are weight loss, anorexia, distaste for protein rich food, indigestion, nausea and vomiting, feeling of fullness even with a small amount of food and anaemia. Haematemesis and melaena can also be present as can gastric outlet obstruction. Similarly dysphagia can be a presenting symptom. Carcinoma stomach should be suspected if these symptoms are present. The diagnosis is established with upper gastrointestinal (gi) endoscopy and biopsy.

Once the diagnosis is made the disease should be staged. Currently CECT of chest, abdomen and pelvis is done. Positron emission tomography (PET) scan may detect metastatic lesions in the lymph nodes or other distal organ(s). PET may be negative in mucinous tumours. Endoscopic ultrasound (EUS) can accurately assess the T and N status. It can also identify the proximal and distal limits of the lesion. Most patients with carcinoma stomach (except those with stage IA) should have laparoscopy done. If a positive lesion is detected it should be biopsied. If no lesion is seen, peritoneal cytology is recommended to exclude occult metastatic disease \[3\]. A comprehensive TNM classification should then be done as described by the American Joint Committee on Cancer Manual, 7th edition \[4\].

### Treatment {#Sec4}

All patients shoud be managed by a team of experts including a surgeon, medical and radiation oncologist, radiologist, gastroenterologist, pathologist and nutritionist.

#### Treatment of local (regional) disease {#FPar1}

The cornerstone of management of local or locoregional disease is surgery because it can be curative. The extent of resection is dictated by the stage of the disease. T1a tumours can be managed with endoscopic mucosal resection (EMR), provided the lesion is \<2 cm, localized to the mucosa and free of ulceration. Since lymphatic spread almost never occurs in these tumours EMR can be curative \[5\]. The Japanese have expanded the scope of endoscopic treatment to \<3 cm in size and extending into the submucosa (T1b) by doing a submucosal resection. Even in this group lymph node metastasis is low \[6\]. T1 tumours larger than those mentioned above are treated with gastrectomy with resection of perigastric nodes only (D1 resection). For stages IB to III, patients need radical gastrectomy. If a proximal margin of 5 cm can be obtained then subtotal gastrectomy can be done otherwise a total gastrectomy is recommended. Radical gastrectomy should also include both D1 (perigastric) and D2 (along left gastric, common hepatic, splenic and coeliac trunk) lymph nodes \[7\]. At least 15 lymph nodes need to be removed for proper staging. In randomized trials, the western literature does not show any survival benefit of D2 gastrectomy over D1 gastrectomy \[8\]. However, in a 15 year follow-up in one Dutch study, lower recurrence and death rates have been reported \[9\]. This is associated with a higher mortality and morbidity. A meta-analysis from China did not show any survival benefit of D2 resection \[10\]. Nonetheless, current practice guidelines indicate D2 gastrectomy as the standard of care.

After surgery, all patients should receive further treatment as outlined below:

#### Adjuvant chemoradiotherapy {#FPar2}

A combination of cytotoxic agents and radiation therapy has been tried in the USA with improved 5- and 10-year survival compared with surgery alone \[11\]. Five cycles of 5-FU/leucovorin are given. Patients are also given simultaneous radiotherapy during the second and third cycle---25 fractions over 5 weeks delivering a total dose of 45 Gy. This is the standard treatment in the USA. However, this is not accepted in the rest of the world. The radiotherapy field, when used postoperatively, should include the remnant stomach, including the anastomosis and lymph node bearing area in the stomach bed.

#### Adjuvant chemotherapy {#FPar3}

In a meta-analysis published in *JAMA* in 2010, 5-FU-based chemotherapy has shown benefit in overall survival in comparison to surgery alone \[12\]. This benefit is seen mostly in the Asian population. Similar results have been reported with the use of S1 with capecitabine and oxaliplatin in different clinical trials \[13, 14\].

#### Perioperative chemotherapy {#FPar4}

This is commonly used in UK and Europe. It is given to patients with resectable stages II and III disease. In a comparative study (MAGIC trial) this approach showed better 5-year survival (36% versus 23% with surgery alone) \[15\]. The regimen followed is 6 cycles (3 before and 3 after surgery) of epirubicin (day1; D1), cisplatin (D1) and 5-FU given from D1 to D21 in each cycle after a 3-week gap. Other European studies have shown equally good results \[16, 17\]. In the study by Yehon et al. \[16\] a 28-day cycle was used with cisplatin on D1, and 5-FU on D1--5 every 28 days. Two or three such cycles were administered before and 3--4 cycles were given postoperatively. Cunningham et al. \[17\] used oral capecitabine instead of 5-FU. Various workers have used this drug along with epirubicin and cisplatin (ECF regime) with equivalent results.

#### Treatment of advanced disease (with or without metastasis) {#FPar5}

These patients are not treated surgically. Instead, palliative chemotherapy is recommended with improved life span. The result of such chemotherapy can at times be so good that surgical excision is done in a few patients. Most often a 2-drug regimen is used with cisplatin and 5-FU. The addition of anthracin to these agents has been reported to have better results (overall survival of 11.2 versus 9.9 months). Use of capecitabine avoids the use of intravenous catheter as it is given orally. In one meta-analysis capecitabine was shown to have better overall survival than 5-FU injection/infusion \[18\].

Various alternative regimens have also been tried for palliation and include irinotecan and 5-FU \[19\] or docitaxel, 5-FU and cisplatin \[20\]. This latter regimen is more effective but at the same time more toxic. Other regimens used are irinotecan and weekly paclitaxel but these offer no superiority \[21\]. Patients who present with bleeding or gastric outlet obstruction can be effectively palliated with hypo-fractionated radiotherapy \[22\].

### Targetted Therapy {#Sec5}

Abnormalities of both proto-oncogene and tumour suppressor gene have been observed in gastric cancer \[23\]. This information has been used in the management of these cancers. The commonest genetic abnormality seen in gastric cancer is HER-2 positivity, which occurs in 10%--15% of patients. When such patients are treated with trastuzumab, the overall survival improves significantly \[24\]. The improvement is seen especially in patients who are HER-2 positive with IHC 2+ or FSH positive or IHC 3+ tumour. Trastuzumab is used in combination with cisplatin and 5-FU. Other molecular markers such as VEGF and EGF have also been studied. However, their inhibitors have not shown improvement in overall survival \[25, 26\].ReferencesForman D, Burley VJ. Gastric cancer: Global pattern of the disease and an overview of environmental risk factors. *Best Pract Res Clin Gastroenterol* 2006;**20:**633--49.Fitzgerald RC, Hardwick R, Huntsman D, Carneiro F, Guilford P, Blair V, et al. International Gastric Cancer Linkage Consortium. Hereditary diffuse gastric cancer: Updated consensus guidelines for clinical management and directions for future research. J Med Genet 2010;47:436--44. Erratum in: *J Med Genet* 2011;**48**:216. Van Krieken, Nicola \[corrected to Van Grieken, Nicola C\].Nath J, Moorthy K, Taniere P, Hallissey M, Alderson D. Peritoneal lavage cytology in patients with oesophagogastric adenocarcinoma. [Br J Surg]{.smallcaps} 2008;**95:**721--6.Edge S, Byrd DR, Compton CC, Fritz AG, Greene FL, Trotti A (eds). [AJCC Cancer Staging Manual.]{.smallcaps} 7th ed. New York, NY:Springer; 2010.Tada M, Tanaka Y, Matsuo N, Shimamura T, Yamaguchi K. Mucosectomy for gastric cancer: Current status in Japan. J Gastroenterol Hepatol 2000;**15 Suppl:**D98--102.Gotoda T, Iwasaki M, Kusano C, Seewald S, Oda I. Endoscopic resection of early gastric cancer treated by guideline and expanded National Cancer Centre criteria. [Br J Surg]{.smallcaps} 2010;**97:**868--71.Bonenkamp JJ, Hermans J, Sasako M, van de Velde CJ, Welvaart K, Songun I, [et al]{.smallcaps}. Extended lymph-node dissection for gastric cancer. N Engl J Med 1999;**340:**908--14.Cuschieri A, Fayers P, Fielding J, Craven J, Bancewicz J, Joypaul V, [et al]{.smallcaps}. Postoperative morbidity and mortality after D1 and D2 resections for gastric cancer: Preliminary results of the MRC randomised controlled surgical trial. The Surgical Cooperative Group. [Lancet]{.smallcaps} 1996;**347:**995--9.Songun I, Putter H, Kranenbarg EM, Sasako M, van de Velde CJ. Surgical treatment of gastric cancer: 15-year follow-up results of the randomized nationwide Dutch D1D2 trial. Lancet Oncol 2010;**11:**439--49.Jiang L, Yang KH, Guan QL, Zhao P, Chen Y, Tian JH. Survival and recurrence free benefits with different lymphadenectomy for resectable gastric cancer: A meta-analysis. [J Surg Oncol]{.smallcaps} 2013;**107:**807--14.Smalley SR, Benedetti JK, Haller DG, Hundahl SA, Estes NC, Ajani JA, [et al.]{.smallcaps} Updated analysis of SWOG-directed intergroup study 0116: A phase III trial of adjuvant radiochemotherapy versus observation after curative gastric cancer resection. [J Clin Oncol]{.smallcaps} 2012;**30:**2327--33.GASTRIC (Global Advanced/Adjuvant Stomach Tumor Research International Collaboration) Group, Paoletti X, Oba K, Burzykowski T, Michiels S, Ohashi Y, Pignon JP, [et al.]{.smallcaps} Benefit of adjuvant chemotherapy for resectable gastric cancer: A meta-analysis. [JAMA]{.smallcaps} 2010;**303:**1729--37.Sasako M, Sakuramoto S, Katai H, Kinoshita T, Furukawa H, Yamaguchi T, [et al.]{.smallcaps} Five-year outcomes of a randomized phase III trial comparing adjuvant chemotherapy with S-1 versus surgery alone in stage II or III gastric cancer. [J Clin Oncol]{.smallcaps} 2011;**29:**4387--93.Noh SH, Park SR, Yang HK, Chung HC, Chung IJ, Kim SW, [et al.]{.smallcaps} Adjuvant capecitabine plus oxaliplatin for gastric cancer after D2 gastrectomy (CLASSIC): 5-year follow-up of an open-label, randomised phase 3 trial. [Lancet Oncol]{.smallcaps} 2014;**15:**1389--96.Cunningham D, Allum WH, Stenning SP, Thompson JN, Van de Velde CJ, Nicolson M, [et al.]{.smallcaps} Perioperative chemotherapy versus surgery alone for resectable gastroesophageal cancer. [N Engl J Med]{.smallcaps} 2006;**355:**11--20.Ychou M, Boige V, Pignon JP, Conroy T, Bouché O, Lebreton G, [et al.]{.smallcaps} Perioperative chemotherapy compared with surgery alone for resectable gastroesophageal adenocarcinoma: An FNCLCC and FFCD multicenter phase III trial. [J Clin Oncol]{.smallcaps} 2011;**29:**1715--21.Cunningham D, Starling N, Rao S, Iveson T, Nicolson M, Coxon F, [et al.;]{.smallcaps} Upper Gastrointestinal Clinical Studies Group of the National Cancer Research Institute of the United Kingdom. Capecitabine and oxaliplatin for advanced esophagogastric cancer. [N Engl J Med]{.smallcaps} 2008;**358:**36--46.Okines AF, Norman AR, McCloud P, Kang YK, Cunningham D. Meta-analysis of the REAL-2 and ML17032 trials: evaluating capecitabine-based combination chemotherapy and infused 5-fluorouracil-based combination chemotherapy for the treatment of advanced oesophago-gastric cancer. [Ann Oncol]{.smallcaps} 2009;**20:**1529--34.Dank M, Zaluski J, Barone C, Valvere V, Yalcin S, Peschel C, [et al.]{.smallcaps} Randomized phase III study comparing irinotecan combined with 5-fluorouracil and folinic acid to cisplatin combined with 5-fluorouracil in chemotherapy naive patients with advanced adenocarcinoma of the stomach or esophagogastric junction. [Ann Oncol]{.smallcaps} 2008;**19:**1450--7.Van Cutsem E, Moiseyenko VM, Tjulandin S, Majlis A, Constenla M, Boni C, [et al.]{.smallcaps} Phase III study of docetaxel and cisplatin plus fluorouracil compared with cisplatin and fluorouracil as first-line therapy for advanced gastric cancer: A report of the V325 Study Group. [J Clin Oncol]{.smallcaps} 2006;**24:**4991--7.Hironaka S, Ueda S, Yasui H, Nishina T, Tsuda M, Tsumura T, [et al.]{.smallcaps} Randomized, open-label, phase III study comparing irinotecan with paclitaxel in patients with advanced gastric cancer without severe peritoneal metastasis after failure of prior combination chemotherapy using fluoropyrimidine plus platinum: WJOG 4007 trial. [J Clin Oncol]{.smallcaps} 2013;**31:**4438--44.Tey J, Back MF, Shakespeare TP, Mukherjee RK, Lu JJ, Lee KM, [et al.]{.smallcaps} The role of palliative radiation therapy in symptomatic locally advanced gastric cancer. [Int J Radiat Oncol Biol Phys]{.smallcaps} 2007;**67:**385--8.Deng N, Goh LK, Wang H, Das K, Tao J, Tan IB, [et al.]{.smallcaps} A comprehensive survey of genomic alterations in gastric cancer reveals systematic patterns of molecular exclusivity and co-occurrence among distinct therapeutic targets. [Gut]{.smallcaps} 2012;**61:**673--84.Bang YJ, Van Cutsem E, Feyereislova A, Chung HC, Shen L, Sawaki A, [et al.]{.smallcaps} Trastuzumab in combination with chemotherapy versus chemotherapy alone for treatment of HER2-positive advanced gastric or gastro-oesophageal junction cancer (ToGA): A phase 3, open-label, randomized controlled trial. [Lancet]{.smallcaps} 2010;**376:**687--97. Erratum in: [Lancet]{.smallcaps} 2010;**376:**1302.Ohtsu A, Shah MA, Van Cutsem E, Rha SY, Sawaki A, Park SR, [et al.]{.smallcaps} Bevacizumab in combination with chemotherapy as first-line therapy in advanced gastric cancer: A randomized, double-blind, placebo-controlled phase III study. [J Clin Oncol]{.smallcaps} 2011;**29:**3968--76.Lordick F, Kang YK, Chung HC, Salman P, Oh SC, Bodoky G, et al. Capecitabine and cisplatin with or without cetuximab for patients with previously untreated advanced gastric cancer (EXPAND): A randomised, open-label phase 3 trial. *Lancet Oncol* 2013;**14:**490--9.
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Recent Developments in Small Bowel Neuroendocrine Tumours (NETS) {#Sec7}
----------------------------------------------------------------

Currently NET is the commonest malignancy of the small bowel with an incidence of 0.86 new cases per 100,000 population per year in the USA \[1\]. These tumours tend to progress slowly, are unresponsive to chemotherapy, and when advanced are incurable. Neuroendocrine cells are spread all over the body and tumours arising from these cells can be from any organ. The clinical behaviour of these tumours is related to the site of origin, tumour grade (G1 or G2), proliferative index (Ki-67) and number of mitoses per high power field. NETs by and large are grouped as a single entity irrespective of the organ from which they arise. However, we do not know if this is correct from a therapeutic point \[2\].

There has been some progress with recent trials of chemotherapy showing promise. Also genetic analyses of these tumours have been published which may further improve results. In addition, positive testing of tumour related RNA or neoplastic cells have been reported for diagnostic purpose. These are discussed below.

### Recent Trials Involving Treatment of Small Bowel NETs {#Sec8}

As expected all trials reported so far are difficult to interpret because all NETs are pooled together, giving a heterogeneous group, small in number without defined primary endpoints (PEP) and often a single treatment arm.

One of the agents tested is a somatostatin analogue (SSA) \[3\]. Rinke et al. did a randomized, double blind, placebo controlled study in unresectable, well differentiated (G1) tumours with a proliferation index Ki-67 \<2%. Somatostatin was chosen because it binds to somatostatin receptors thereby inhibiting release of hormones \[4\]. It also has cytotoxic effects \[5\]. Rinke et al. \[3\] included 81 midgut NETs, randomized to long-acting release (LAR) octreotide or placebo. They observed longer progression-free survival with octreotide LAR (14.3 months versus 6 months with placebo). It soon got accepted as a standard therapy for unresectable small bowel NET by the National Comprehensive Cancer Network (NCCN) \[6\]. Other authors have also reported the antitumour effects of SSAs. Caplin et al. \[7\] reported its efficacy in non-functioning G1/G2 gastroentero-pancreatic (GEP) NETs in which they compared lanreotide analogue with a placebo. The PEP was progression-free survival (PFS). After 24 months of treatment, PFS was 62% in the treatment arm against 22% in the control arm. In yet another study pasireotide LAR was used in GEP NETs (110 patients of which 84 had small bowel NET). In this study instead of PFS, control of symptoms was the PEP. PFS was the secondary end point. The study was prematurely terminated because PEP was not achieved but it showed a significant difference in PFS (11.8 versus 6.8 months) \[8\]. Mammalian target of rapamycin (mTOR) inhibitor has also been used in a double blind controlled study where both arms received octreotide LAR \[9\]. mTOR inhibitor, everolimus in 10 mg daily doses was used and 30 mg intramuscular injection of octreotide LAR was used once in 28 days. A total of 429 patients with NET from various organs were included of which 224 were small bowel NETs. There was discordance in PFS in the study and hence the results are being re-evaluated.

The other development has been the use of anti-vascular endothelial growth factors (VEGF) \[10\]. The concept was premised on the high vascularity of small bowel NETs. Bevacizumab (Anti-VEGF) was used along with temozolomide (alkylating agent used in chemotherapy). The PEP was response rate. Unfortunately, none of the 7 patients of small bowel NET showed response in this study but 5 of 29 other NETs responded. Lastly, a report of the use of capecitabine and temozolomide in patients with GEP-NETs has been published. Ten of 14 pancreatic and 1 duodenal NET responded \[11\]. With similar therapy a 70% response rate has been reported for PNETs \[12\].

All these results seem quite promising and might lead to improvement in patients with unresectable and advanced NETs particularly of the small bowel.

### Implications of Genomic Studies in Small Bowel NETs {#Sec9}

Multiple studies have been done on the genomic aspects of these tumours. From the clinical perspective: (i) small bowel NETs are genomically stable tumours with low mutation rates \[13\]; (ii) various alterations as analysed by somatic copy number analysis (SCNA) are responsible for inactivation of tumour suppressor genes or over-expression of growth promoting genes. Recurrent loss of chromosomes 11 and 18 and gain of chromosomes 4, 5, 19 and 20 are seen in these tumours \[14\]; (iii) Germ line mutation of CDKNIB can cause MEN-4 characterized by parathyroid adenoma, pituitary adenoma and tumours of other endocrine glands including PNET; (iv) Inactivation of CDKNIB, as seen in these tumours, can be used for therapeutic purposes as cell cycle inhibitory drugs can be expected to be useful in the treatment of small bowel NET through this pathway \[15\].

### Developments in Diagnosis {#Sec10}

A blood test for tumour related RNA \[16\] circulating in the body can identify patients of NET. The sensitivity and specificity of the test are 79%--88% and 94%, respectively. Thus, it is superior to chromogranin testing which has a sensitivity of 68% with a specificity of 85%.The presence of tumour cells circulating \[17\] in NET is also being evaluated. In a recent study, nearly half of NET patients were found to have at least 1 circulating cell. The PFS has been correlated with this and it has been found to be a poor prognostic factor. ReferencesSun W, Lipsitz S, Catalano P, Mailliard JA, Haller DG; Eastern Cooperative Oncology Group. Phase II/III study of doxorubicin with fluorouracil compared with streptozocin with fluorouracil or dacarbazine in the treatment of advanced carcinoid tumors: Eastern Cooperative Oncology Group Study E1281. *J Clin Oncol* 2005;**23:**4897--904.Bosman FT, Carneiro F, Hruban RH, Theise ND. [WHO classification of tumours of the digestive system]{.smallcaps}. 4th ed. Lyon: IARC Press; 2010.Rinke A, Müller HH, Schade-Brittinger C, Klose KJ, Barth P, Wied M, [et al.]{.smallcaps} Placebo-controlled, double-blind, prospective, randomized study on the effect of octreotide LAR in the control of tumor growth in patients with metastatic neuroendocrine midgut tumors: A report from the PROMID Study Group. [J Clin Oncol]{.smallcaps} 2009;**27:**4656--63.Kvols LK, Moertel CG, O'Connell MJ, Schutt AJ, Rubin J, Hahn RG. Treatment of the malignant carcinoid syndrome. Evaluation of a long-acting somatostatin analogue. [N Engl J Med]{.smallcaps} 1986;**315:**663--6.Strosberg J, Kvols L. Antiproliferative effect of somatostatin analogs in gastroenteropancreatic neuroendocrine tumors. [World J Gastroenterol]{.smallcaps} 2010;**16:**2963--70.Kulke M, Shah MH. NCCN clinical practice guidelines in oncology (NCCN Guidelines R). Neuroendocrine tumors. Version 2 2014; 2013 Oct Available at [[http://www.nccn.org/professionals/physician.gls/f_guidelines.asp\#neuroendocrine]{.smallcaps}](http://www.nccn.org/professionals/physician.gls/f_guidelines.asp#neuroendocrine) (accessed on 20 Sep 2015).Caplin M, Ruszniewski P, Pavel ME, [et al]{.smallcaps}. A randomized, double-blind, placebo-controlled study of lanreotide antiproliferative response in patients with gastroenteropancreatic neuroendocrine tumors (CLARINET). [Eur J Cancer Amsterdam]{.smallcaps} 2013;**49 (Suppl 3):**S1--S6.Wolin EM, Jarzab B, Eriksson B, [et al]{.smallcaps}. A multicenter, randomized, blinded, phase III study of pasireotide LAR versus octreotide LAR in patients with metastatic neuroendocrine tumors (NET) with disease related symptoms inadequately controlled by somatostatin analogs. 2013 ASCO Annu Meet SAbdtr. Chicago: American Society of Clinical Oncology; 2013. P.4031.Pavel ME, Hainsworth JD, Baudin E, Peeters M, Hörsch D, Winkler RE, [et al.]{.smallcaps} Everolimus plus octreotide long-acting repeatable for the treatment of advanced neuroendocrine tumours associated with carcinoid syndrome (RADIANT-2): A randomised, placebo-controlled, phase 3 study. [Lancet]{.smallcaps} 2011;**378:**2005--12.Chan JA, Stuart K, Earle CC, Clark JW, Bhargava P, Miksad R, [et al.]{.smallcaps} Prospective study of bevacizumab plus temozolomide in patients with advanced neuroendocrine tumors. [J Clin Oncol]{.smallcaps} 2012;**30:**2963--8.Fine RL, Gulati AP, Krantz BA, Moss RA, Schreibman S, Tsushima DA, [et al.]{.smallcaps} Capecitabine and temozolomide (CAPTEM) for metastatic, well-differentiated neuroendocrine cancers: The Pancreas Center at Columbia University experience. [Cancer Chemother Pharmacol]{.smallcaps} 2013;**71:**663--70.Strosberg JR, Fine RL, Choi J, Nasir A, Coppola D, Chen DT, [et al]{.smallcaps}. First-line chemotherapy with capecitabine and temozolomide in patients with metastatic pancreatic endocrine carcinomas. [Cancer]{.smallcaps} 2011;**117:**268--75.Lawrence MS, Stojanov P, Polak P, Kryukov GV, Cibulskis K, Sivachenko A, [et al.]{.smallcaps} Mutational heterogeneity in cancer and the search for new cancer-associated genes. [Nature]{.smallcaps} 2013;**499:**214--18.Kulke MH, Freed E, Chiang DY, Philips J, Zahrieh D, Glickman JN, [et al.]{.smallcaps} High-resolution analysis of genetic alterations in small bowel carcinoid tumors reveals areas of recurrent amplification and loss. [Genes Chromosomes Cancer]{.smallcaps} 2008;**47:**591--603.Francis JM, Kiezun A, Ramos AH, Serra S, Pedamallu CS, Qian ZR, [et al.]{.smallcaps} Somatic mutation of CDKN1B in small intestine neuroendocrine tumors. [Nat Genet]{.smallcaps} 2013;**45:**1483--6.Modlin IM, Drozdov I, Kidd M. The identification of gut neuroendocrine tumor disease by multiple synchronous transcript analysis in blood. [PLoS One]{.smallcaps} 2013;**8:**e63364.Khan MS, Kirkwood A, Tsigani T, Garcia-Hernandez J, Hartley JA, Caplin ME, [et al.]{.smallcaps} Circulating tumor cells as prognostic markers in neuroendocrine tumors. [J Clin Oncol]{.smallcaps} 2013;**31:**365--72.
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Management of Ulcerative Colitis {#Sec12}
--------------------------------

Ulcerative colitis when severe can be quite disabling. Fortunately this form of disease occurs in no more than 10% of cases. The majority of cases are either of moderate or mild severity (80%--90%). The disease characteristically presents with relapses and remissions. The goal of treatment in ulcerative colitis is to control symptoms, promote mucosal healing and improve quality of life. The treatment is sequential and tailored to the needs of the patient. The options available are use of aminosalicylates, corticosteroids, immunosuppressants and biological molecules such as tumour necrosis factor (TNF)-alpha antibody such as infliximab.

### 5-Aminosalicylate (5-ASA, Mesalamine) {#Sec13}

This is currently the first drug for mild to moderately severe ulcerative colitis and is given orally. In a Cochrane review of 48 randomized controlled trials 5-ASA has been evaluated against placebo and sulphasalazine. The multimatrix system form of 5-ASA has been shown to be the most effective for clinical remission \[1\]. The drug should be tried for at least a month. Usually it is given in divided doses (500 mg 6 hourly). Clinical improvement of ulcerative colitis with 5-ASA occurs in a dose dependent manner. For complete endoscopic remission the dose often requires to be 3 g per day. Failure to improve (both clinical and endoscopic) does happen with 5-ASA. There is no relation to the frequency of administration of the drug (once, twice or thrice daily). In moderately severe disease higher doses (4 g/day) have been shown to be more effective. In mild disease a higher dose is not associated with better results \[2\]. Previously treated (with a variety of drugs including 5-ASA, corticosteroids or rectal mesalamine) moderate disease tends to fare better with higher doses of 5-ASA \[3\]. Simultaneous oral and rectal 5-ASA used for 4--8 weeks has been shown to lead to better remission rates (64%) than with 8 weeks of immunotherapy and oral mesalamine (43%) \[4\]. 5-ASA is a safe and well tolerated drug. However, abdominal pain, upper respiratory infection (including pharyngitis), anorexia, flatulence or dizziness can occur \[1\]. 5-ASA is costlier than sulphasalazine and hence the latter is recommended for induction treatment. It is changed to 5-ASA only if the patient is intolerant to it. Moreover for maintenance too sulphasalazine should be preferred over 5-ASA because of its superiority \[5\]. A word of caution while using sulphasalazine---it may affect male fertility \[5\]. Lastly, for longer remission 5-ASA has to be used in higher doses (2.4 g/day) than 1.2 g daily \[6\].

### Corticosteroids {#Sec14}

Patients who do not respond to oral and/or rectal 5-ASA therapy even after 2 weeks should be given oral corticosteroids (e.g. prednisone). Remission usually occurs within 2 weeks at a daily dose of 40--60 mg. Once remission occurs, the steroids should be gradually tapered by 5--10 mg every week until a daily dose of 20 mg is achieved. Thereafter, the dose is further reduced by 2.5--5 mg per week. Once the steroid is totally withdrawn patients should be put on 5-ASA. Steroids cannot be used for maintenance. Occasionally for severe disease intravenous injections may have to be used (either methylprednisolone 60 mg daily or hydrocortisone 300 mg daily). The drug can be used as an enema as well which is particularly effective for rectal or left-sided disease. With 1 month of corticosteroid treatment 54% achieve complete response, 30% partial response and 16% do not respond \[7\]. Intravenous corticosteroid achieves 45%--80% response at 15 days of treatment \[8\]. Steroid therapy is associated with side-effects including diabetes, hypertension, acne, fluid retention (Cushingoid features), adrenal suppression, infection and osteopenia. In view of these, budesonide (a water soluble analogue of hydrocortisone) with efficacy equivalent to hydrocortisone has been used. It acts locally in colon and whatever is absorbed is detoxicated in the liver.

### Immunomodulators {#Sec15}

Among the immunosuppressive agents used in ulcerative colitis is azathioprine. The indications are: severe exacerbation of the disease with requirement of oral corticosteroids in a year's time. It is also recommended in patients with moderately severe ulcerative colitis who do not respond to oral steroid therapy. Azathioprine has been shown to have a corticosteroid sparing effect \[9\]. The dose is 1.5--2.5 mg/kg body weight per day and it is given for 6 months. During this period corticosteroids are either reduced or discontinued. With this schedule the disease usually does not relapse \[10\]. The drug can be used for maintenance with or without 5-ASA with a similar 2 year relapse rate (19% versus 18%) \[11\]. A sustained 3 year remission has also been reported particularly when the drug was introduced early (within 3 years of onset of the disease) \[12\]. The efficacy of the drug for maintenance has been confirmed in a recent Cochrane review \[13\] but it has to be given for at least one year. Unfortunately, it does have toxicity, notably bone marrow suppression (4%) and acute pancreatitis (2%) \[13\]. In addition, the incidence of lymphoma on prolonged use of azathioprine is nearly 4 times that in the normal population \[14\]. The use of thiopurine, which is also recommended for steroid dependent ulcerative colitis, also leads to a similar high risk that decreases with cessation of its use.

### Cyclosporine {#Sec16}

It is recommended for severe acute ulcerative colitis refractory to corticosteroid therapy. It is given in doses of 4 mg/kg/day intravenously for 14 days. However, it is generally believed that cyclosporine has a short-term benefit and is used before a decision is made to either proceed with surgery or other immunomodulation \[15\]. Toxicity of cyclosporine includes hypertension, paraesthesias and vomiting.

### Anti Tumour Necrosis Factor (TNF)-Alpha Antibodies {#Sec17}

These drugs are used for moderate to severe ulcerative colitis. They were introduced in order to avoid steroids in patients not responding to medical treatment or those who had a contraindication to their use. The commonest drug used is infliximab, given as an intravenous infusion in doses of 5 mg/kg over 2 hours. This is followed by an infusion in the second and sixth week. If the response is good patients can be given a maintenance infusion every 8 weeks \[16\]. A Cochrane review has shown that infliximab can be effective in achieving both clinical and endoscopic response at 8 weeks in patients with moderate to severe ulcerative colitis who are refractory to conventional drugs including steroids and azathioprine \[17\]. Infliximab can be associated with infections requiring antibiotics, development of antibodies to it, re-activation of tuberculosis and fatal histoplasmosis of the lung. Patients younger than 35 years of age also have a risk of hepatosplenic T cell lymphoma generally when infliximab is used with 6-mercaptopurine \[18\].

### Adalimumab {#Sec18}

This fully humanized anti-TNF antibody has been used both for induction and maintenance in patients who do not respond to steroids, immunomodulators or infliximab. Sandborn et al*.* \[19\] have reported an effective role of adalimumab. It is usually given subcutaneously, 160 mg (better in 4 divided doses) for 2 days. The drug is repeated at 2 weeks with half the above dose (i.e. 80 mg). It is repeated after another 2 weeks in a dose of 40 mg every alternate week. If there is a response the drug can be continued. Other drugs such as 5-ASA, steroids, azathioprine or 6-mercaptopurine may be continued while adalimumab is given \[20\]. The same authors have shown significant efficacy of adalimumab lasting for 52 weeks with no serious therapy related effects. It has been suggested that patients who have an early response are likely to have a lasting response beyond 1 year \[21\].

### Golimumab {#Sec19}

This is also a fully humanized monoclonal antibody against TNF-alpha. It is also used both for induction and maintenance for clinical and endoscopic response for patients who are non-responsive to other treatments in moderate to severe cases of ulcerative colitis. It is also given subcutaneously at a dose of 200 mg initially followed one week later with 100 mg. Thereafter 100 mg is repeated every 4 weeks. Sandborn et al. \[22\] have shown that when it is used in moderate to severe ulcerative colitis not responding to 5-ASA, steroids, azathioprine or 6-mercaptopurine, it can induce clinical response and mucosal healing. Remission remained sustained thereby improving quality of life.

To summarise, medical treatment is initiated according to patients' need and is individualized and delivered in a step-wise manner. In mild to moderately severe disease, initially 5-ASA is given. If there is no response steroid therapy is recommended. If steroid therapy is effective then immunomodulators should be started with gradual withdrawal of steroids. If these measures fail TNF-alpha antibodies should be used.ReferencesFeagan BG, Macdonald JK. Oral 5-aminosalicylic acid for induction of remission in ulcerative colitis. [Cochrane Database Syst Rev]{.smallcaps} 2012;**10:**CD000543.Lichtenstein GR, Ramsey D, Rubin DT. Randomised clinical trial: Delayed-release oral mesalazine 4.8 g/day vs. 2.4 g/day in endoscopic mucosal healing---ASCEND I and II combined analysis. [Aliment Pharmacol Ther]{.smallcaps} 2011;**33:**672--8.Sandborn WJ, Regula J, Feagan BG, Belousova E, Jojic N, Lukas M, [et al.]{.smallcaps} Delayed-release oral mesalamine 4.8 g/day (800-mg tablet) is effective for patients with moderately active ulcerative colitis. [Gastroenterology]{.smallcaps} 2009;**137:**1934--43.e1--3.Marteau P, Probert CS, Lindgren S, Gassul M, Tan TG, Dignass A, [et al.]{.smallcaps} Combined oral and enema treatment with Pentasa (mesalazine) is superior to oral therapy alone in patients with extensive mild/moderate active ulcerative colitis: a randomised, double blind, placebo controlled study. [Gut]{.smallcaps} 2005;**54:**960--5.Feagan BG, Macdonald JK. Oral 5-aminosalicylic acid for maintenance of remission in ulcerative colitis. [Cochrane Database Syst Rev]{.smallcaps} 2012;**10:**CD000544.Paoluzi OA, Iacopini F, Pica R, Crispino P, Marcheggiano A, Consolazio A, [et al]{.smallcaps}. Comparison of two different daily dosages (2.4 vs. 1.2 g) of oral mesalazine in maintenance of remission in ulcerative colitis patients: 1-year follow-up study. [Aliment Pharmacol Ther]{.smallcaps} 2005;**21:**1111--19.Faubion WA Jr, Loftus EV Jr, Harmsen WS, Zinsmeister AR, Sandborn WJ. The natural history of corticosteroid therapy for inflammatory bowel disease: A population-based study. [Gastroenterology]{.smallcaps} 2001;**121:**255--60.Järnerot G, Rolny P, Sandberg-Gertzén H. Intensive intravenous treatment of ulcerative colitis. [Gastroenterology]{.smallcaps} 1985;**89:**1005--13.Kirk AP, Lennard-Jones JE. Controlled trial of azathioprine in chronic ulcerative colitis. [Br]{.smallcaps} *Med J (Clin Res Ed).*1982;***284:*** *1291--2.*Ardizzone S, Maconi G, Russo A, Imbesi V, Colombo E, Bianchi Porro G. Randomised controlled trial of azathioprine and 5-aminosalicylic acid for treatment of steroid dependent ulcerative colitis. [Gut]{.smallcaps} 2006;**55:**47--53.Mantzaris GJ, Sfakianakis M, Archavlis E, Petraki K, Christidou A, Karagiannidis A, [et al.]{.smallcaps} A prospective randomized observer-blind 2-year trial of azathioprine monotherapy versus azathioprine and olsalazine for the maintenance of remission of steroid-dependent ulcerative colitis. [Am J Gastroenterol]{.smallcaps} 2004;**99:**1122--8.Chebli LA, Chaves LD, Pimentel FF, Guerra DM, Barros RM, Gaburri PD, [et al.]{.smallcaps} Azathioprine maintains long-term steroid-free remission through 3 years in patients with steroid-dependent ulcerative colitis. [Inflamm Bowel Dis]{.smallcaps} 2010;**16:**613--9.Timmer A, McDonald JW, Tsoulis DJ, Macdonald JK. Azathioprine and 6-mercaptopurine for maintenance of remission in ulcerative colitis. [Cochrane Database Syst Rev]{.smallcaps} 2012;**9:**CD000478.Kandiel A, Fraser AG, Korelitz BI, Brensinger C, Lewis JD. Increased risk of lymphoma among inflammatory bowel disease patients treated with azathioprine and 6-mercaptopurine. [Gut]{.smallcaps} 2005;**54:**1121--5.Mowat C, Cole A, Windsor A, Ahmad T, Arnott I, Driscoll R, [et al.]{.smallcaps} Guidelines for the management of inflammatory bowel disease in adults. [Gut]{.smallcaps} 2011;**60:**571--607.Lichtenstein GR, Abreu MT, Cohen R, Tremaine W; American Gastroenterological Association. American Gastroenterological Association Institute technical review on corticosteroids, immuno-modulators, and infliximab in inflammatory bowel disease. [Gastroenterology]{.smallcaps} 2006;**130:**940--87.Lawson MM, Thomas AG, Akobeng AK. Tumour necrosis factor alpha blocking agents for induction of remission in ulcerative colitis. [Cochrane Database Syst Rev]{.smallcaps} 2006;**3:**CD005112.Kotlyar DS, Osterman MT, Diamond RH, Porter D, Blonski WC, Wasik M, [et al.]{.smallcaps} A systematic review of factors that contribute to hepatosplenic T-cell lymphoma in patients with inflammatory bowel disease. [Clin Gastroenterol Hepatol]{.smallcaps} 2011;**9:**36--41.e1.Sandborn WJ, van Assche G, Reinisch W, Colombel JF, D'Haens G, Wolf DC, [et al.]{.smallcaps} Adalimumab induces and maintains clinical remission in patients with moderate-to-severe ulcerative colitis. [Gastroenterology]{.smallcaps} 2012;**142:**257--65.e1--3.Humira (adalimumab). Prescribing information. North Chicago, IL: AbbVie inc:2013.Sandborn WJ, Colombel JF, D'Haens G, Van Assche G, Wolf D, Kron M, [et al.]{.smallcaps} One-year maintenance outcomes among patients with moderately-to-severely active ulcerative colitis who responded to induction therapy with adalimumab: Subgroup analyses from ULTRA 2. *Aliment Pharmacol Ther 2013;* ***37:*** *204--13.*Sandborn WJ, Feagan BG, Marano C, Zhang H, Strauss R, Johanns J, [et al.]{.smallcaps} Subcutaneous golimumab induces clinical response and remission in patients with moderate-to-severe ulcerative colitis. [Gastroenterology]{.smallcaps} 2014;**146:**85--95; quiz e14--5.

Faecal Microbiota Transplantation (FMT) {#Sec20}
---------------------------------------

Human faeces have been used for the treatment of diseases by the Chinese nearly 1700 years ago. Even camel faeces have been used for the management of infective diarrhoea during World War II \[1\]. Eiseman et al. \[2\] in 1958 used donor faeces as an enema to successfully treat a number of patients with antibiotic-related diarrhoea. Thus faecal transplantation is not really new. It is being increasingly discussed among physicians because of the increasing incidence of drug-induced diarrhoea including recurrent episodes of infection with *Clostridium difficile* and because of the importance of the gut microbe in various diseases including infective diarrhoea. Unfortunately among both patients and their caregivers---the progress is limited. I discuss this form of treatment, its rationale, method of collection of faeces and its instillation in a recipient, and the results of the treatment.

### Normal Colonic Microbial Flora {#Sec21}

The various organisms of the colon are Bacteroids, Firmicutes, Actino bacteria and Proteo bacteria. All these bacteria are present in a state of equilibrium all through life \[3\]. Even though these bacteria are constantly facing various antigens, food, toxic agents and harmful bacteria---the equilibrium is maintained. It is essentially due to colonization resistance, which is a process to establish a balance between protective reactions against a pathogen and tolerance against these organisms. Colonization resistance can be altered with antibiotic use, as a result pathological bacteria get an upper hand and damage the intestinal mucosa causing diarrhoea \[4\]. The frequency with which such problems are emerging is increasing resulting in an interest in FMT. Moreover, as we started understanding human faecal microbiota more, a pathological relationship between these and certain systemic diseases such as diabetes, obesity, autoimmune diseases, etc. is emerging which are being treated with faecal transplantation. The distinct advantage of FMT is that it can provide the full array of normal gut organisms from a healthy donor unlike treatment by manipulation of colonic bacteria with pre and probiotics. Its efficacy has been shown in an experimental study by Lawley et al. \[5\]. They induced *Clostridium difficile* infection in mice treated with clindamycin. When the disease was established (ongoing infection, lasting dysbiosis and reduced gastrointestinal microbial diversity \[GIMb\])---faecal microbiota collected from the faeces of healthy mice was infused into the colon. With this, *Clostridium difficile* infection was arrested and the animal became healthy. It is apparent from the study that antibiotic use (or abuse) causes damage to GIMb. This allows invasion by pathogenic organisms (e.g. *C. difficile*) due to reduced colonization resistance. Once normal microbiota is restored (as with faecal transplantation) GIMb recovers and so does colonization resistance.

### Use of FMT in Clinical Practice {#Sec22}

The donor is usually a relative and less commonly volunteers.

### Screening of Donors {#Sec23}

Free from sexually transmitted diseasesNo HIV or hepatitis, cytomegalovirus, syphilis or Epstein--Barr virusNo history of travel, sex habits, past operation, blood transfusion, etc.Stool test for *E. histolytica*, parasites, test for *Clostridium difficile*A day before donation current stool frequency and pattern, general health, and any use of antibiotics in particular.

### Preparation of Faeces {#Sec24}

Fresh faecal sample 200--300 g is collected, processed and infused as fast as possible.Dissolve in sterile salineStrain it to remove debrisCover the sample as soon as possibleSamples can be frozen. The advantage being it can be used at any time.

### Routes of Infusion {#Sec25}

Both upper and lower gastrointestinal (g.i.) route has been used. In the former the infusion is given into the stomach or duodenum through a nasogastric tube. For colonic infusion, colonoscopic installation of the prepared faeces is done. The upper g.i. route infusion is relatively easy but vomiting can be a problem. Colonoscopy on the other hand is more invasive with the attendant risk of perforation and bleeding. In spite of this, this is the route most commonly used.

### Preparation for FMT in Recipients {#Sec26}

Bowel preparation may be necessary in some but not in all.No antibiotic should be used except in *C. difficile*

### Results of FMT in Various Conditions {#Sec27}

#### Clostridium difficile infection {#FPar6}

This organism is present in the large bowel of nearly 15% of asymptomatic patients and is also present in the environment. It has a potential pathogenic effect. In the normal colon it cannot differentiate and produce its characteristic toxin. However, if the colonization resistance decreases due to any cause (antibiotics, operation, chemotherapy, etc.), it provides an opportunity for these organisms to produce epithelial damage leading to diarrhoea. Once clostridial colitis is diagnosed, metronidazole and vancomycin are used with success. However, nearly one-quarter of patients develop recurrent disease. The management of this group is difficult and hence FMT has been advised. Success has been reported in 94% of patients \[6\] and is far superior to the results of probiotic therapy. This proves that healthy donor faeces contain a higher combination of colonic bacterial strains. In addition, probably the presence of bile acids, various proteins and bacteriophages in donor faeces make FMT more effective. There is only one randomized study on FMT versus standard vancomycin therapy. The result of FMT was so overwhelmingly superior that the study was prematurely terminated. In the study group in this series *Clostridium difficile* infection resolved in 94% of patients versus 23%--31% in the vancomycin treatment group \[7\].

#### Metabolic syndrome {#FPar7}

In obese mice there is scarce microbial spectrum especially in those who are fed excess fat and carbohydrate. When such fat mice are treated with microbes from leaner ones their total body fat decreases to −30% as opposed to +5% when microbes from obese mice were used \[8\]. In a human trial, patients of metabolic syndrome when treated with allogenic faeces from a lean donor, reduction of insulin resistance was noted as compared to those treated with autologous faeces. This highlights the beneficial effects of FMT procured from a lean donor. Both blood glucose and lipid profiles were reduced in the allogenic group \[9\]. How does this happen? It is surmised that these bacterial supplements produce short chain fatty acids which restore normal physiology.

#### Ulcerative colitis {#FPar8}

A number of case series have been published in recent years suggesting the usefulness of FMT in the treatment of ulcerative colitis. This form of treatment was started in 1988 when Bennet and Brinkman \[10\] used FMT enema for ulcerative colitis. Three months later, no active inflammation of the colon was seen and the patient remained asymptomatic. Borody et al. have reported that this form of treatment gives complete clinical, endoscopic and pathological evidence of remission \[11\]. Recently a review of the use of FMT for the treatment of ulcerative colitis \[12\] reported 91.9% overall response with 67.7% complete response. Over 50% of patients undergoing repeat colonoscopy at a mean follow up of 33 months, did not show any mucosal lesion; neither was there any histopathological evidence of disease. Unlike in other diseases, in ulcerative colitis FMT needs to be repeated. The schedule followed is---initially FMT is done colonoscopically, followed by daily enemas for two weeks, this is followed by every alternate day and then twice a week and lastly once a week. The duration of treatment is decided by the clinical response and repeat colonoscopy at 12 weeks. Many patients may need FMT for weeks. It is exceptional for patients to experience cure with one or two FMT enemas. It is suitable even for children with ulcerative colitis \[13\]. FMT has been shown to be effective not only in ulcerative colitis but also for the associated primary sclerosing cholangitis.

#### *Crohn*'*s disease* {#FPar9}

Though FMT has been studied in Crohn's disease, its effect remains speculative. However, prolonged therapy has been suggested with better expected results \[14\].

#### Irritable bowel syndrome (IBS) {#FPar10}

Both diarrhoea and constipation variants of IBS have been treated with FMT. In a study of 13 patients with IBD (9 with diarrhoea, 3 with constipation and 1 having constipation alternating with diarrhoea), Pinn et al. \[15\] reported efficacy of FMT. Improvement in abdominal pain occurred in 72%, bowel habits in 69%, dyspepsia in 67%, bloating in 50% and passage of flatus in 42%.

Borody et al. \[11\] were the first to report that IBS can be cured with FMT. Following their case report, they published a case series of 45 patients with IBS treated with FMT. The first FMT was colonoscopic, while the subsequent ones were delivered by enema. With this 89% of patients got relief from constipation, bloating and abdominal pain almost immediately. On a 9--19 month follow up, 60% of patients were reported to have normal bowel evacuation without the use of aperients.

#### Autoimmune diseases {#FPar11}

The benefit of FMT in autoimmune diseases came more as a surprise than by design. In one patient with chronic ulcerative colitis who also had idiopathic thrombocytopenic purpura the platelet count normalized following successful FMT for his ulcerative colitis \[16\]. In another report, 3 patients of multiple sclerosis who were treated with FMT for constipation had dramatic improvement of neurological symptoms so much so that they started walking without support (they were on a wheelchair before treatment). Two of these patients, who were on a bladder catheter, had a catheter-free life after FMT. In one patient, 15 years after FMT, no active disease was found on an MRI \[17\].

Future applications of FMT are envisaged in the treatment of halitosis, autism, nephrolithiasis, acne and Parikinsonism \[14\]. With human gut microbiota at the centre of research, it is expected that this may establish the relationship of the gut microbiome with various ill understood diseases. As and when that happens FMT will receive a further boost.Referencesvan Nood E, Speelman P, Nieuwdorp M, Keller J. Fecal microbiota transplantation: Facts and controversies. [Curr Opin Gastroenterol]{.smallcaps} 2014;**30:**34--9.Eiseman B, Silen W, Bascom GS, Kauvar AJ. Fecal enema as an adjunct in the treatment of pseudomembranous enterocolitis. [Surgery]{.smallcaps} 1958;**44:**854--9.Adlerberth I, Wold AE. Establishment of the gut microbiota in western infants. [Acta Paediatr]{.smallcaps} 2009;**98:**229--38.Pérez-Cobas AE, Gosalbes MJ, Friedrichs A, Knecht H, Artacho A, Eismann K, [et al.]{.smallcaps} Gut microbiota disturbance during antibiotic therapy: A multi-omic approach. [Gut]{.smallcaps} 2013;**62:**1591--601.Lawley TD, Clare S, Walker AW, Stares MD, Connor TR, Raisen C, [et al.]{.smallcaps} Targeted restoration of the intestinal microbiota with a simple, defined bacteriotherapy resolves relapsing Clostridium difficile disease in mice. [PLoS Pathol]{.smallcaps} 2012;**8:**e1002995.Gough E, Shaikh H, Manges AR. Systematic review of intestinal microbiota transplantation (fecal bacteriotherapy) for recurrent Clostridium difficile infection. [Clin Infect Dis]{.smallcaps} 2011;**53:**994--1002.van Nood E, Vrieze A, Nieuwdorp M, Fuentes S, Zoetendal EG, de Vos WM, [et al.]{.smallcaps} Duodenal infusion of donor feces for recurrent Clostridium difficile. [N Engl J Med]{.smallcaps} 2013;**368:**407--15.Bäckhed F, Ding H, Wang T, Hooper LV, Koh GY, Nagy A, [et al.]{.smallcaps} The gut microbiota as an environmental factor that regulates fat storage. [Proc Natl Acad Sci USA]{.smallcaps} 2004;**101:**15718--23.Vrieze A, Van Nood E, Holleman F, Salojärvi J, Kootte RS, Bartelsman JF, [et al.]{.smallcaps} Transfer of intestinal microbiota from lean donors increases insulin sensitivity in individuals with metabolic syndrome. [Gastroenterology]{.smallcaps} 2012;**143:**913--16.e7. Erratum in: [Gastroenterology]{.smallcaps} 2013;**144:**250.Bennet JD, Brinkman M. Treatment of ulcerative colitis by implantation of normal colonic flora. [Lancet]{.smallcaps} 1989;**1:**164.Borody TJ, Warren EF, Leis S, Surace R, Ashman O. Treatment of ulcerative colitis using fecal bacteriotherapy. [J Clin Gastroenterol]{.smallcaps} 2003;**37:**42--7.Borody T, Wettstein A, Campbell J, [et al.]{.smallcaps} Fecal microbiota transplantation in ulcerative colitis: Review of 24 years experience (abstract). [Am J Gastroenterol]{.smallcaps} 2012;**107 (S1):**S665.Kunde S, Pham A, Bonczyk S, Crumb T, Duba M, Conrad H Jr, [et al.]{.smallcaps} Safety, tolerability, and clinical response after fecal transplantation in children and young adults with ulcerative colitis. [J Pediatr Gastroenterol Nutr]{.smallcaps} 2013;**56:**597--601.Borody TJ, Brandt LJ, Paramsothy S. Therapeutic faecal microbiota transplantation: Current status and future developments. [Curr Opin Gastroenterol]{.smallcaps} 2014;**30:**97--105.Pinn DM, Aroniadis OC, Brandt LJ. Follow up study of fecal microbiota transplantation (FMT) for the treatment of refractory irritable bowel syndrome (IBS) (abstract). ACG 2013 Annual Scientific Meeting and Postgraduate Course; 11--16 October 2013. San Diego, CA: San Diego Convention Center.Borody TJ, Campbell J, Torres M, [et al]{.smallcaps}. Reversal of idiopathic thrombocytopenic purpura (ITP) with fecal microbiota transplantation (FMT) \[abstract\]. [Am J Gastroenterol]{.smallcaps} 2011;**106:**S352.Borody TJ, Leis S, Gampbell J, [et al.]{.smallcaps} Fecal microbiota transplantation (FMT) in multiple sclerosis (MS) \[abstract\]. [Am J Gastroenterol]{.smallcaps} 2011;**106:**S352.

Liver {#Sec28}
=====

Hepatopulmonary Syndrome (HPS) {#Sec29}
------------------------------

This is a relatively common complication of chronic liver disease with or without associated portal hypertension occurring in 30% of cirrhotics \[1\]. Patients affected are usually hypoxic as a result of vasodilatation of the pulmonary vascular bed. HPS has a high mortality. The condition is diagnosed in the presence of the following in a patient with chronic liver disease (cirrhosis) and/or portal hypertension.Impaired oxygenation (PaO~2~ \< 70 mmHg and/or Pa--aO~2~ (alveolar--arterial oxygen gradient) ≥15 mmHg.Positive contrast enhanced echocardiography (presence of bubbles in left heart suggesting right to left shunt; presence of these bubbles after 3--6 cardiac cycles confirms intrapulmonary vascular dilatation (IPVD).Perfusion lung scan (done with radioactive technetium labeled macroaggregated albumin) usually shows trapped albumin in the pulmonary vasculature. In HPS, because of IPVD, the albumin particles pass through the pulmonary microcirculation to the brain.

### Causes {#Sec30}

Cirrhosis of any cause.Acute and chronic hepatitis without cirrhosis \[2\]Non-cirrhotic portal hypertension without chronic liver disease \[3\]

### Pathophysiology {#Sec31}

The central event in HPS is dilatation of the intrapulmonary vasculature. As a result of this, mixed venous blood is rapidly shunted into the pulmonary vein and gross ventilation--perfusion mismatch occurs resulting in hypoxaemia. This defective gas exchange worsens in decompensated cirrhosis wherein alveolar--capillary diffusion impairment occurs leading to a decrease in total oxygenation of the blood. The vasodilatation occurs because of nitric oxide (NO) production both by eNOS (endothelial nitric oxide synthase) from pulmonary vascular endothelial cells and by iNOS (inducible nitric oxide synthase) of macrophages \[4\].

Some newer insights into the mechanism of pulmonary vascular bed dilatation come from the common bile duct ligation (CBDL) model in experimental animals. Such animals have proliferating cholangiocytes in the liver that produce and secrete endothelin 1 (ET-1). After CBDL, the animal develops cirrhosis and a hyperdynamic circulation. This leads to increased stress in the pulmonary vascular bed. There is expression of endothelin B receptors in the pulmonary vasculature. The increased plasma levels of ET-1 and over expression of endothelin B receptors stimulates production of nitric oxide via eNOS \[5\].

There have been studies on alternate pathways for this phenomenon including the role of monocytes, TNF-alpha and angiogenesis. Monocytes have been shown to increase in the pulmonary vascular system in CBDL rats. These cells increase NO level (through stimulation of iNOS) and CO (through heme oxygenase-1) resulting in vasodilatation. Endothelins seem to have a role in this because they help monocyte adherence in the pulmonary vascular bed by production of monocyte chemokine, fractalkine (FKN) which causes angiogenesis both directly and through VEGF production by monocyte related action \[6\]. The anti-VEGF action of sorafenib (a tyrosine kinase inhibitor) reduces monocyte adhesion in the pulmonary vascular bed and has been shown to improve oxygenation in the CBDL model \[7\]. It is being keenly watched if this can occur in human HPS also.

The role of Annexin A1 and A2 has also been studied in the pathophysiology of HPS. While annexin A1 level is decreased following proliferation of pulmonary microvascular endothelial cell (PMVEC), annexin A2 is increased for pulmonary artery smooth muscle cell (PASMC) proliferation. Over expression of annexin A1 and inhibition of annexin A2 improves oxygenation in the CBDL model \[8, 9\]. Translocation of bacteria and endotoxaemia has also been hypothesized to be involved in HPS. A glucose-regulated 78 KDa protein, a marker of TNF-alpha and endotoxin has been shown to be increased in the lungs. This protein decreased following treatment with levofloxacin. This is presumably due to the control of bacteraemia and inflammation \[10\].

Improvement in hypoxaemia by TNF-alpha monoclonal antibody has established the role of TNF in the pathogenesis of HPS \[11\].

### Developments in the Management of HPS {#Sec32}

*Pentoxifylline*: In the past this drug has shown variable results. However, a recent study has shown an increase in PaO~2~ of 26 mmHg with the use of pentoxyphylline \[12\].*Mycophenolate mofetil*: Recently a case has been reported in which the drug has been shown to achieve resolution of HPS in a boy with non-cirrhotic portal hypertension \[13\]. This is possibly due to the anti-angiogenetic effect of the drug. It is also possible that inhibition of ET-1 and NO production is responsible for improvement in oxygenation with the use of mycophenolate.*TIPS*: Notwithstanding the above results treatment of HPS continues to be poor. Interest to lower the portal pressure to treat HPS has thus been pursued. Two case reports published in the past 2 years have shown that TIPS improved oxygenation \[14, 15\]. The only problem is the results of TIPS are not consistent. However, since TIPS does not worsen the oxygenation it can be used for HPS in patients with refractory ascites and variceal bleeding.*Liver transplantation*: This is the only viable option to satisfactorily improve oxygenation in patients with HPS. The problem is the availability of a cadaveric donor. Since these patients have good liver function they are unlikely to get a liver too soon. Patients with PaO~2~ \<60 mmHg (who are otherwise candidates for liver transplantation) can be offered MELD exception so as to get an organ. It has been reported that, with such an exception, patients live longer in the pre-transplant period than those without HPS. Moreover, post-transplant survival too in the MELD exception group is similar to those without HPS \[16, 17\]. ReferencesAbrams GA, Jaffe CC, Hoffer PB, Binder HJ, Fallon MB. Diagnostic utility of contrast echocardiography and lung perfusion scan in patients with hepatopulmonary syndrome. [Gastroenterology]{.smallcaps} 1995;**109:**1283--8.Teuber G, Teupe C, Dietrich CF, Caspary WF, Buhl R, Zeuzem S. Pulmonary dysfunction in non-cirrhotic patients with chronic viral hepatitis. [Eur J Intern Med]{.smallcaps} 2002;**13:**311--18.Krowka MJ. Hepatopulmonary syndrome and extrahepatic vascular abnormalities. [Liver Transpl]{.smallcaps} 2001;**7:**656--7.Coelho-Prabhu N, Kamath PS. Portal hypertension. In: Tally NJ, Lindor KD, Vargas HE (eds). Practical gastroenterology and hepatology: Liver and biliary disease. West Sussex:Wiley-Blackwell; 2010:138.Luo B, Tang L, Wang Z, Zhang J, Ling Y, Feng W, [et al.]{.smallcaps} Cholangiocyte endothelin 1 and transforming growth factor beta 1 production in rat experimental hepatopulmonary syndrome. [Gastroenterology]{.smallcaps} 2005;**129:**682--95.Zhang J, Yang W, Luo B, Hu B, Maheshwari A, Fallon MB. The role of CXCL1/CXCR1 in pulmonary angiogenesis and intravascular monocyte accumulation in rat experimental hepatopulmonary syndrome. [J Hepatol]{.smallcaps} 2012;**57:**752--8.Yang W, Zhang J, Hu B, Wu W, Venter J, Alpini G, [et al]{.smallcaps}. The role of receptor tyrosine kinase activation in cholangiocytes and pulmonary vascular endothelium in experimental hepatopulmonary syndrome. [Am J Physiol Gastrointest Liver Physiol]{.smallcaps} 2014;**306:**G72--80.Yi B, Zeng J, Wang G, Qian G, Lu K. Annexin A1 protein regulates the expression of PMVEC cytoskeletal proteins in CBDL rat serum-induced pulmonary microvascular remodeling. [J Transl Med]{.smallcaps} 2013;**11:**98.Zeng J, Yi B, Wang Z, Ning J, Wang X, Lu K. Effect of annexin A2 on hepatopulmonary syndrome rat serum-induced proliferation of pulmonary arterial smooth muscle cells. [Respir Physiol Neurobiol]{.smallcaps} 2013;**185:**332--8.Gaio E, Amado V, Rangel L, Huang W, Storck R, Melo-Silva CA. Levofloxacin decreased chest wall mechanical inhomogeneities and airway and vascular remodeling in rats with induced hepatopulmonary syndrome. [Respir Physiol Neurobiol]{.smallcaps} 2013;**189:**565--70.Liu L, Liu N, Zhao Z, Liu J, Feng Y, Jiang H, [et al]{.smallcaps}. TNF-alpha neutralization improves experimental hepatopulmonary syndrome in rats. [Liver Int]{.smallcaps} 2012;**32:**1018--26.Kianifar HR, Khalesi M, Mahmoodi E, Afzal Aghaei M. Pentoxifylline in hepatopulmonary syndrome. [World J Gastroenterol]{.smallcaps} 2012;**18:**4912--6.Moreira Silva H, Reis G, Guedes M, Cleto E, Vizcaíno JR, Kelly D, [et al.]{.smallcaps} A case of hepatopulmonary syndrome solved by mycophenolate mofetil (an inhibitor of angiogenesis and nitric oxide production). [J Hepatol]{.smallcaps} 2013;**58:**630--3.Nistal MW, Pace A, Klose H, Benten D, Lohse AW. Hepatopulmonary syndrome caused by sarcoidosis of the liver treated with transjugular intrahepatic portosystemic shunt. [Thorax]{.smallcaps} 2013;**68:**889--90.Wallace MC, James AL, Marshall M, Kontorinis N. Resolution of severe hepato-pulmonary syndrome following transjugular portosystemic shunt procedure. [BMJ Case Rep]{.smallcaps} 2012;2012.Iyer VN, Swanson KL, Cartin-Ceba R, Dierkhising RA, Rosen CB, Heimbach JK, [et al.]{.smallcaps} Hepatopulmonary syndrome: Favorable outcomes in the MELD exception era. [Hepatology]{.smallcaps} 2013;**57:**2427--35.Goldberg DS, Krok K, Batra S, Trotter JF, Kawut SM, Fallon MB. Impact of the hepatopulmonary syndrome MELD exception policy on outcomes of patients after liver transplantation: an analysis of the UNOS database. [Gastroenterology]{.smallcaps} 2014;**146:**1256--65.e1.

Primary Biliary Cirrhosis {#Sec33}
-------------------------

Primary biliary cirrhosis (PBC) is an autoimmune disease. The disease is characterized by destruction of the small and medium sized bile ducts of the liver. As a result patients develop features of cholestasis leading to cirrhosis. The disease is seen predominantly in middle-aged women, often associated with other autoimmune diseases such as Sjogren's syndrome, systemic lupus erythematosus, etc. The presenting features include fatigue, pruritis and at times features of portal hypertension. Many patients remain asymptomatic. The latter patients are diagnosed by an elevated alkaline phosphatase (ALP) and raised antimitochondrial antibody (AMA) titres. Liver biopsy, when done, shows cholangiopathy. Patients can also present with sequelae of chronic cholestasis such as osteoporosis and coagulopathy (due to vitamin K deficiency).

### Incidence {#Sec34}

The incidence of PBC has been reported to be around 40 per 100,000 population \[1--3\]. Thus it does not seem to be as uncommon as had been thought in the past. As mentioned earlier, the disease is more common in middle aged women. It is well known that oestrogen is involved in the maturation of lymphocytes with resultant synthesis of antibodies and cytokine \[4, 5\]. The fact that PBC does not occur before puberty substantiates the view that there is a possible role of oestrogen in the disease process. Gender seems to have a bearing on the prognosis of PBC. Men tend to have less pruritus than women but a higher incidence of hepatocellular carcinoma \[6, 7\].

### Pathogenesis {#Sec35}

The pathogenesis of PBC is related to both genetic and environmental factors. Genome wide association studies (GWAS) in the USA \[8\] have linked PBC to HLA class II and interleukin (IL-12). UK and Italian studies \[9, 10\] have identified 12 and 3 more loci in addition to IL-12A and IL-12RB2 identified in the American study. The Japanese GWAS has shown ethnic differences \[11\]. All these studies have established the relationship of 27 non-HLA PBC risk loci. These have suggested the role of nuclear factor kappa-beta [(NFkβ),]{.smallcaps} T cell differentiation, toll-like receptor and tumour necrosis factor (TNF) in the pathogenesis of PBC. Thus, there is gross genetic heterogeneity in PBC across geographic and ethnic populations. To move forward, GWAS have opened the area of genetic treatment of PBC by adopting measures directed against IL-12/23. The environmental factors implicated in the pathogenesis of PBC include chemicals, bacteria and substances foreign to the body (xenobiotics). All these can cause alteration of native mitochondrial protein of the host AMA. This process can initiate an immune response in the host and the original protein becomes an autoantigen \[12\]. This is considered a key factor in the pathogenesis of PBC.

### Clinical Features {#Sec36}

Most patients are asymptomatic (more than 60%) at presentation. Nearly half of them develop symptoms within 10 years. These include fatigue, pruritus, dryness of the mouth or eyes. Jaundice, hepatosplenomegaly, xanthelasma and cutaneous pigmentation are rarely seen. Fatigue is a disturbing symptom with a poor quality of life. In a prospective study reduced survival was seen in patients of PBC with fatigue \[13\]. Liver transplantation can improve fatigue but after 2 years the fatigue returns \[14\]. Pruritus in PBC is caused by stimulation of itch-related nerve endings by pruritogens such as histamine, serotonin and gastrin releasing peptide receptors \[15\]. Previously cutaneous bile acids were thought to be responsible for pruritus because bile acid binding agents led to improvement. However, there is no direct relation between skin or serum bile acids and pruritus. It is possible bile acids may act through stimulation of other itch neurotransmitters such as autotoxin \[16\].

### Complications {#Sec37}

Keratoconjunctivitis sicca, but not Sjogren's.Hyperlipidaemia in early disease, decreasing drastically once end-stage liver disease develops.Fat soluble vitamin deficiency can occur when cirrhosis develops.Osteoporosis is quite common in PBC. Advanced age, disease activity and female sex are contributing factors. In advanced cases osteoporosis can be crippling with 21% fracture rate \[17\].Hepatocellular carcinoma can also develop, particularly in men.

### Investigations {#Sec38}

Characteristically the ALP is raised (more than 1.5 times of the upper limit). The ALT and AST can be moderately increased while the serum bilirubin remains normal.

#### Serology {#FPar12}

AMA is raised in PBC in 95% of patients. The antinuclear antibody (ANA) and smooth muscle antibody (SMA) can be raised in over 50% of patients. Autoantibodies such as rheumatoid factor and antithyroid antibodies can also be raised in some patients.

#### Histology {#FPar13}

The characteristic histological features of PBC are: (i) portal tract inflammation; (ii) lymphoplamacytic infiltration of the bile ducts; and (iii) obliteration of the bile duct with a granuloma is considered pathognomonic.

These features are present in stage I PBC. When the disease progresses, additional features such as lymphocytic cholangitis and interface hepatitis can be seen (stage II PBC). Bridging fibrosis is present in stage III PBC. Stage IV PBC is characterized by frank cirrhosis \[18\].

### Variants of PBC {#Sec39}

All the above characteristics may not be present in all patients. Sometimes AMA may not be positive. At times AMA positive patients have features of autoimmune hepatitis (AIH) in addition to non-pyogenic cholangitis. Thus patients may be categorized as:AMA negative PBC, andPBC with overlapping AIH

However, patients with AMA negative PBC may have ANA and SMA in their blood. A liver biopsy, though invasive, will help make the diagnosis in these patients. Recently, an enzyme linked immunosorbent assay has been developed which uses 3 different antigens. Nearly all (90%) PBC patients who are AMA negative by conventional methods \[19\] can be diagnosed with this. AMA negative PBC has less pruritus, lower ALP and higher incidence of other autoimmune diseases. AMA negative PBC does better with ursodeoxyxcholic acid (UDCA) and immunosuppressive treatment \[20\].

It is often difficult to differentiate bewtween PBC and AIH. The two can co-exist in the same patient. In still other variants, patients on treatment for PBC may develop AIH. Both these entities are called 'overlap syndrome'. At the moment this is defined on the basis of features of both.AIH: Interface hepatitis, raised IgG/anti-SMA, ALT (5×)PBC: AMA+, raised ALP and positive histology

These patients are managed with UDCA or a combination of UDCA and steroid/azathioprine. A study has shown the efficacy of steroids when UDCA does not help. The effects were confirmed on histology and biochemistry \[21\]. Those who do not respond are treated with immunosuppressants (such as azathioprine) as well as UDCA with improvement in 73% of patients. Some patients fail to respond to initial immunosuppressive agents but respond to second line drugs such as cyclosporine, tacrolimus or mycophenolate mofetil \[22\].

### Treatment {#Sec40}

Various drugs have been used including D-penicillamine, steroids, azathioprine and colchicines but these are not very effective.

UDCA is the drug of choice for the management of PBC. Both randomized trials and observational studies have shown its efficacy. The recommended dose is 13--15 mg/kg/day for early stage PBC \[23\]. However, response is seen in only 50% of patients. It must be ensured that compliance is good, the dose is adequate and simultaneous use of cholestyramine is avoided. One has to rule out existing autoimmune thyroiditis, coeliac disease or overlap syndrome before declaring the patient treatment failure. Response can be identified with reduction of ALP and AST/ALT falling to less than 1.5-times the normal \[18\]. Combination therapy with UDCA and azathioprine, steroids and immunosuppressants has also been tried but the efficacy is not as good as was anticipated. Recently, budesonide has been used. The rationale for its use is that 90% of the drug is absorbed from the small bowel and gets metabolized in the liver in the first pass itself. A prospective double blind study has shown its efficacy \[24\]. Both liver enzymes and IgG and IgM decreased and there was improvement in liver histology (inflammation and fibrosis).

Fibrates (bezafibrate and fenofibrate) are new drugs used in clinical practice in Japan and USA \[25\]. These have been claimed to increase the phospholipid output in bile and decrease the damaging effects of bile on the cells. With their use reduction in liver enzymes has been achieved. The drug can be used singly or in combination with UDCA.
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Biliary Tract {#Sec41}
=============

Current Status of Surgical Treatment for Gall Bladder Cancer {#Sec42}
------------------------------------------------------------

Before we discuss surgical treatment, let me begin with the anatomical peculiarity of gall bladder that has a bearing on the tumour progression. Also, since surgery is based on accurate stage, staging needs to be discussed.

### Anatomical Peculiarities of Gall Bladder {#Sec43}

The gall bladder has mucosa, but no submucosa. Mucosa is attached to the lamina propria. Outside this lies the muscle layer (muscularis propria) and the perimuscular connective tissue. The entire gall bladder is enveloped by serosa except the part of the gall bladder attached to the liver. Due to this, perimuscular connective tissue is continuous with intrahepatic connective tissue. This has a bearing on the direct extension of gall bladder cancer into the liver and in fact it is the commonest way of spread of gall bladder cancer. Direct spread via the cystic duct, surprisingly is very rare. When it does occur, it commonly invades the liver; because thickness of the liver tissue lying between the neck of the gall bladder and cystic duct and right hepatic duct is only 1.6 mm. To achieve 2--3 cm of clear margin, one has to do an anatomical liver resection \[1\].

### Staging of Gall Bladder Cancer {#Sec44}

The TNM staging system of the Americal Joint Committee on Cancer is widely followed as given below \[2\]:Primary tumour (T):Tx -- Primary tumour can not be assessedT0 -- No evidence of primary tumourTis -- Carcinoma *in situ*T1a -- Tumour invades lamina propriaT1b -- Tumour invades muscular layerT2 -- Tumour invades perimuscular connective tissue, no extension beyond serosa or into liverT3 -- Tumour invades serosa and directly invades liver and/or one organ or structure.T4 -- Tumour invades main portal vein or hepatic artery or invades at least two extrahepatic structures or organs.Regional lymph nodes (N)Nx -- Regional nodes can not be assessedN0 -- No node, metastasisN1 -- Nodes along cystic duct, CBD, hepatic artery and/or portal veinN2 -- Metastasis to periaortic, superiormesenteric &/or celiac artery nodes.Distant metastasis:M0No distant metastasisMlDistant metastasis**Staging:**Stage 0Tis N0 M0Stage IT1 N0 M0Stage IIT2 N0 M0Stage IIIAT3 N0 M0Stage IIIBT-T3 N1 M0Stage IVATA N0--1 M0Stage IVBAmy T, N2 M0 or Amy T, Amy N and M1

Stage I is localised disease and is seen in only a minority of patients. These tumours can be removed completely surgically. For T1a tumours the 5-year survival following complete removal is 100%. On the other hand T1b tumours have poor survival (15% at 5 years).

Unresectable disease is present in the vast majority of patients. Complete removal is not possible in this group essentially due to extensive liver infiltration, lymphatic metastasis or dissemination intraperitoneally. Distant metastasis, though can occur, is uncommon. This group of patients can only be given palliative therapy.

### Surgical Treatment for Gall Bladder Cancer {#Sec45}

#### Early disease {#FPar14}

Lee et al. \[3\] through an extensive search of 2312 publications (29 of which met eligibility criteria) have shown that most authors favoured simple cholecystectomy for T1a and T1b disease. Five year survival in T1a patients was 100%. They also showed lymph node metastases occur in 11% of T1b disease and 2% in T1a disease. In this review, 1% of T1a and 9% of T1b disease patients died of recurrent cancer. Thus simple cholecystectomy has been shown to be adequate for T1a disease. They could not find any survival advantage of extended cholecystectomy for T1b disease. However, both National Cancer Database (NCDB) and SEER support extended cholecystectomy for T1b gall bladder cancer. Further, a multicentre study has evaluated 115 cases of re-resection (after initial cholecystectomy) for gall bladder cancer. Residual disease was reported in 46% of cases. On the basis of this, the authors advised extended resection for T1b disease \[4\].

In this connection the SEER database needs some discussion. It has over 3000 patients---12% Tis, 30% T1 and 58% T2. Poor survival noted in this database includes age above 60 years, more advanced cancers and positive lymph nodes. Survival was better in female patients and patients undergoing radical (extended) cholecystectomy. Better survival noted was restricted to patients having T2 disease.

#### Lymph node dissection {#FPar15}

It was seen that survival was better when 1--4 lymph nodes were removed versus when no lymph node was removed. Similarly when 5 or more lymph nodes were removed patients lived longer than patients on whom 1--4 lymph nodes were removed. This improved survival following lymphadenectomy was seen in T2 lesions. Based on these observations, extended resection with lymph node dissection seems to improve survival in T2 tumours \[5\].

#### Incidental carcinoma of the gall bladder {#FPar16}

The incidence of such tumours is on the rise in the era of laparoscopic cholecystectomy. Often, the pathology report of the cholecystectomy specimen showing malignancy comes as a surprise. What to do in such situations, in the absence of any guideline, is difficult to decide. Should all such patients be reoperated? In an old but significant study \[6\] it was observed that reresection (extended cholecystectomy) for T1a did not have any benefit. However, patients with T1b lesions had a significant benefit. In this latter group tumour recurrence was significantly lower than in those with T1b tumours not undergoing reoperation. Hence the decision to reoperate largely depends on the depth of tumour infiltration into the gall bladder wall. Tumours infiltrating into the muscular layer (T1b) should have reoperation and a formal extended cholecystectomy done.

#### Advanced disease {#FPar17}

T2 lesions involve the connective tissue beyond the muscular layer. Consequently, it infiltrates the parenchyma of segments IVB and V of liver. It stands to logic therefore that *en bloc* resection of the liver bed along with gall bladder tumour is done for this category of patients. Zhu et al. \[4\] have shown in a series of 98 patients of gall bladder cancer that nearly half the number are due to T2 disease. Five year survival following simple cholecystectomy and radical cholecystectomy in this series were 40% and 90%, respectively. In view of this, patients of T2 gall bladder cancer who are fit and without evidence of widespread disease should be offered radical cholecystectomy.

Impact of hepatectomy and extrahepatic bile duct excision has been evaluated by Yakomizo et al. in one Japanese study \[7\]. They have shown 73% 5 year survival following hepatectomy for pathological T2 gall bladder cancer as opposed to 87% for those without hepatectomy. Similarly, excision of extrahepatic bile duct was associated with 67% 5 year survival as against 81% without bile duct excision. Thus, more radical operation does not appear to offer any significant survival benefit. However, it can give the status of resected margins.

Lymph node dissection, on the other hand has a direct relationship with survival (see earlier section of this review).

Given this background, hepatectomy and extrahepatic bile duct excision can be avoided provided surgical margins are negative. Lymph node dissection should be carried out for all advanced operable carcinoma of the gall bladder.

#### T3 tumours {#FPar18}

As per definition they involve one additional structure other than liver. Thus they can be surgically removed. But the morbidity can be substantial. With aggressive surgery 20% long term survival can be expected \[8\].

#### T4 tumours {#FPar19}

(Please see definitions in earlier section of this review.) These tumours have an anatomical extension into vital structures (portal vein, hepatic artery with/without other visceral involvement), and most such patients are not candidates for surgical treatment. This is because of serious issues concerning mortality and morbidity. This opinion is reflected in the review of 724 cases of gall bladder cancer by the French Surgical Association in which the overall survival time was shown to be 2--8 months \[8\].

The gloomy outlook has, however, been somewhat better in recent times. Properly selected patients with advanced imaging techniques including PET scan can undergo multivisceral resection with no undue mortality with some long term survival \[9\].ReferencesGore RM, Shelhamer RP. Biliary tract neoplasms: Diagnosis and staging. [Cancer Imaging]{.smallcaps} 2007 Oct 1;7 Spec No A:S15--23.Tannapfel A, Wittekind C. \[The current TNM system for gastrointestinal tumors part II\]. [Pathologe]{.smallcaps} 2010;**31:**348--52.Lee SE, Jang JY, Lim CS, Kang MJ, Kim SW. Systematic review on the surgical treatment for T1 gallbladder cancer. [World J Gastroenterol]{.smallcaps} 2011;**17:**174--80.Zhu AX, Hong TS, Hezel AF, Kooby DA. Current management of gallbladder carcinoma. [Oncologist]{.smallcaps} 2010;**15:**168--81.Downing SR, Cadogan KA, Ortega G, Oyetunji TA, Siram SM, Chang DC, [et al.]{.smallcaps} Early-stage gallbladder cancer in the Surveillance, Epidemiology, and End Results database: Effect of extended surgical resection. [Arch Surg]{.smallcaps} 2011;**146:**734--8.Goetze TO, Paolucci V. Immediate re-resection of T1 incidental gallbladder carcinomas: A survival analysis of the German Registry. [Surg Endosc]{.smallcaps} 2008;**22:**2462--5.Yokomizo H, Yamane T, Hirata T, Hifumi M, Kawaguchi T, Fukuda S. Surgical treatment of pT2 gallbladder carcinoma: A reevaluation of the therapeutic effect of hepatectomy and extrahepatic bile duct resection based on the long-term outcome. [Ann Surg Oncol]{.smallcaps} 2007;**14:**1366--73.Åndrén-Sandberg A, Deng Y. Aspects on gallbladder cancer in 2014. [Curr Opin Gastroenterol]{.smallcaps} 2014;**30:**326--31.Jin LX, Pitt SC, Hall BL, Pitt HA. Aggressive surgical management of gallbladder cancer: At what cost? [Surgery]{.smallcaps} 2013;**154:**266--73.
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Chronic Pancreatitis {#Sec47}
--------------------

Chronic pancreatits can be extremely disabling in advanced stages. Despite a large number of therapeutic options, most patients never become asymptomatic. There lies the importance of early diagnosis in order to make therapeutic attempts effective. While in full blown chronic pancreatitis the diagnosis is straight forward, in the early stage of the disease this is not always possible. Two investigations that have been useful for this purpose are (i) pancreatic function tests after secretin stimulation and (ii) endoscopic ultrasound evaluation of the parenchymal morphology of the pancreas. Pancreatic function test is the most sensitive test for early diagnosis of chronic pancreatitis \[1\]. Unfortunately the test is not available in most centres. Following stimulation the duodenal bicarbonate level is measured and based on the results a diagnosis of chronic pancreatitis is made as given below:\<50 mEq/L: Chronic pancreatitis50--75 mEq/L: Indeterminate\>75 mEq/L: Normal

Ketwaroo et al. \[2\] have retrospectively evaluated the utility of pancreatic function tests (PFT) for the diagnosis of chronic pancreatitis. Twenty patients with abnormal PFT were followed upto 11 years. These patients did not have abnormalities on imaging. They found chronic pancreatitis developing in 45% of cases (versus only 3% for those with normal PFT). The test though seems good to exclude chronic pancreatitis, it has substantial false positivity. With the availability of MRI, CT and EUS, this test is losing its appeal.

Before EUS was available, the diagnosis was made on the basis of morphological abnormalities of the duct evaluated by ERCP (Cambridge Grading Sysem) \[2\] as given below:GradePancreatic ductSide branchesNormalNormalNormalEquivocalNormal\<3 abnormalMildNormal≥3 abnormalModerateAbnormal≥3 abnormalMarkedAbnormal + one or more of the following: (i) Large cavity (\>10 mm) (ii) Ductal obstruction (iii) Severe duct dilatation or irregularities (iv) Intraductal filling defect or stone≥3 abnormal

EUS has the ability to visualize the pancreatic duct as well as the parenchyma. Nine features (as given below) are defined. The presence of at least 3 is necessary for the diagnosis of chronic pancreatitis. The advantage of EUS over ERCP is its ability to identify abnormalities not shown on ERCP in the minor ducts.

EUS criteria (Rosemont criteria) \[3\]Ductal findingsParenchymal findings1. Dilated main duct6. Hyperechoic foci2. Dilated side branches7. Hyperechoic strands3. Duct irregularity8. Gland lobularity4. Hyperechoic duct margin9. Cystic cavities5. Stones/calcification

EUS has been shown to be more sensitive than CT and MRI for the diagnosis of early chronic pancreatitis. The problem arises when one considers the similar imaging findings of EUS in elderly patients who are alcoholic, smoker, diabetic and nephritic. To improve the results of EUS in these scenarios (as well as to rule out malignancy), contrast enhanced EUS and computer aided image analysis has been developed \[4, 5\]. More recently EUS elastography has been developed which corroborates with EUS features of chronic pancreatitis \[6\]. Contrast enhancing low and high mechanical index techniques have recently been added to EUS elastography. This has been shown to differentiate focal pancreatitis from cancer \[7\]. Improvement in MRI technology has been reported with the use of secretin stimulation MRI. It provides functional status of the pancreas at the same time. With spectroscopy and spin labeling, it gives quantitative assessment of the features of MR \[8\]. However, these new techniques (both EUS and MRI) have high false positive and negative results.

### Nutritional Impairement in Chronic Pancreatitis {#Sec48}

Malnutrition in chronic pancreatitis is multifactorial and can be related to exocrine deficiency (maldigestion), fear of pain and alcohol intake resulting in an inadequate diet. Increased metabolic demand (related to severity of disease) too can lead to malnutrition. The measures to improve malnutrition are: cessation of alcohol and smoking, control of pain, modification of the diet (less carbohydrate and protein \[1 g/kg\] and fat intake equivalent of 30%--40% estimated calories) and supplementation of pancreatic enzymes (40--50,000 units of lipase per meal). Vitamin deficiency of A, D, E, K and B~12~ should be corrected. Supplementation of zinc, magnesium, calcium, thiamine and folic acid is also required, because these deficiencies are quite common in chronic pancreatitis (often in apparently healthy or even obese patients) \[9\]. Patients of chronic pancreatitis can also have abnormal bone mineral density (BMD) and careful search for fat soluble vitamin deficiency particularly vitamin D should be done. Osteoporosis and osteopenia are common in chronic pancreatitis \[10\]. A Dutch study has even reported high incidence of bone fracture specially in young patients \[11\].

### Problem of Diabetes in Chronic Pancreatitis {#Sec49}

Diabetes is an important issue in chronic pancreatitis. The problem is two fold, first the disease itself (due to destruction of islet cells) causes diabetes and diabetes acts as a risk factor for pancreatic cancer. Diabetes in chronic pancreatitis is especially problematic because it occurs against the background of pancreatitis related malnutrition, exocrine insufficiency and associated maldigestion. Diabetes in chronic pancreatitis is labelled as type 3C diabetes \[12\]. The diabetes in such situations is quite brittle and patients often go into hypoglycaemia even with small doses of insulin. The diagnosis should be ascertained by estimating both blood sugar and haemoglobin A1c (glycosylated haemoglobin). All such patients should be provided pancreatic enzyme supplements to achieve adequate secretion of incretin (insulin stimulant), proper antidiabetic treatment along with improved nutrition \[13\].

### Genetics of Chronic Pancreatitis {#Sec50}

Various genes play a role in chronic pancreatitis. These are protease serine 1 (PRSS1), Cystic fibrosis transmembrane conductance regulator (CFTR), chymotripsin C (CTRC) and serine protease inhibitor kazal type 1 (SPINK-1). Alcohol related chronic pancreatitis is believed to be induced by polymorphism of tight junction protein (Claudin-2) \[14\]. Similarly early onset chronic pancreatitis has been shown to be related to carboxypeptidase gene (CPA 1) \[15\]. In tropical pancreatitis the CTRC gene has been implicated \[16\]. It is to be mentioned here that genetic abnormalities have just been identified and thus genetic testing on a routine basis is still not recommended.

*Autoimmune pancreatitis* (*AIP*) is increasing in incidence. There are 2 different types of AIP: Type 1 and 2. Type 1 AIP involves multiple organs including pancreas. These organs are salivary glands, kidneys, bile ducts, retroperitoneum, etc. This form of AIP is associated with raised IgG4. Type 2 AIP occurs exclusively in the pancreas. It is not associated with elevated IgG 4. Both types of AIP respond to steroids failing which immunosuppressive therapy like azathioprine or even rituximab may have to be used. What happens to AIP in the long run is being investigated. It has been opined that both pancreatic stone and malignancy spares the gland \[17, 18\].

### Pain Management in Chronic Pancreatitis {#Sec51}

Pain in chronic pancreatitis occurs due to various factors as discussed in another section in this volume. Treatment of pain starts with stopping alcohol and smoking. Pancreatic enzyme supplement and antioxidants are also used. In early stage of the disease, pain may be managed with analgesics but as the severity increases, patients more frequently require opioids. Addiction to opioids is a genuine problem because of severity of pain with resulting depression. Adjuvant treatment with opiod therapy is often used. Pregabalin has been shown to have a modest effect in one randomized study \[19\]. Tricyclin antidepressants and serotonin inhibitors have also been used \[20\]. Pain which does not improve with the above may benefit from endoscopic treatment for stone and stricture of the pancreatic duct. Alternatively, surgical management can be undertaken which has shown better and sustained result (i.e. pain relief). Various endoscopic treatments have already been discussed in another section of this volume. Various surgical approaches are lateral pancreatojejunostomy or head coring/excision operations (Frey or Begger or Berne). Both forms of surgical treatment have their supporters with equal results \[21, 22\]. All patients after surgery should receive pancreatic enzyme replacement therapy. Total pancreatectomy is seldom done in current surgical practice. However, it may have to be considered for patients who fail to respond to both surgical and non-surgical therapies and are troubled with severe pain and complete exocrine and endocrine insufficiencies. It is also done for prophylaxis against development of pancreatic cancer in hereditary or familial pancreatitis \[23\]. Total pancreatectomy and islet cell transplantation are increasingly being done in selected centres. With this, pain severity is reduced, as is the insulin requirement. In fact, 46% of patients at 5 years and 10% at 8 years following this surgery are free of insulin \[24\]. It is not clear when surgery should be done. Opinions vary: one group feels it should be done early before opioid dependence develops. To answer the question of timing a Dutch study is in progress which may enlighten us on this issue \[25\].
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Endoscopic Treatment of Chronic Pancreatitis {#Sec52}
============================================

Chronic pancreatitis is a complex condition, plagued essentially with pain of variable severity. Pain in chronic pancreatitis can be attributable to parenchymal changes, causing ductal obstruction with or without a stone inside. The resultant increased pressure inside the duct can cause pain. This is the simplest way to explain pain in chronic pancreatitis. However, associated inflammation and neuropathy of pancreatic nerves can also cause pain. When chronic pancreatitis is complicated as with pseudocyst, or biliary and gastric obstruction the pain can be distressing. Concomitant presence of a malignancy in the setting of chronic pancreatitis is yet another cause of pain.

Endoscopic treatment is essentially directed to relieve obstruction of pancreatic, biliary or gastric obstruction. It is also used to manage pancreatic pseudocyst as well as for coeliac ganglion block for refractory pain.

Pancreatic Duct Stone {#Sec53}
---------------------

Applying extracorporeal shock wave lithotripsy (ESWL), pancreatic stones can be fragmented and subsequently cleared with endoscopic cholangiopancreatographic technique (basket, dormia or mere flushing) \[1\]. Stone fragmentation can be facilitated with intravenous injection of secretin \[3\]. ESWL is reported to cause 100% stone fragmentation with a stone clearance rate of 75% \[4\]. Complete pain relief is reported in 55%--91% of patients only \[5\]. Tandan et al. \[6\] have reported a large series of ESWL in chronic pancreatitis. Over 75% stone clearance and complete pain relief were noted in this series. 68.7% of patients at 2--5 years and 60.3% at more than 5 years were pain free. Stone recurrence was reported in over 15% of patients for which repeat ESWL was needed in 3.8%. Recurrent pain was related to stone in only 50%. Understandably, at least 50% of patients who had pain are not due to stones. Relief of pain following ESWL and stone clearance has also been reported by Seven et al. \[7\]. Even quality of life has been shown to improve in this report. This study has also compared results of ESWL with surgery and shown pain free patients are more in ESWL group than the surgery group.

Pancreatic Duct Stricture {#Sec54}
-------------------------

Placement of a stent (10 F-polyethylene) and its change in 1 year has been considered the first line of treatment for pancreatic duct stricture which occurs in 15% of chronic pancreatitis \[2, 8\]. Prior dilatation of the stricture may be needed in some patients before a stent is placed. The procedure is successful in the majority (85%--98%) with immediate pain relief in 65%--95% of patients. Notably, over a follow up of 14--58 months, 32%--68% of patients experienced sustained pain relief \[9\]. Complete freedom from pain (without relapse) has recently been reported in 57% of patients at 5 years of follow up \[10\]. In this context, relief of pain 1 year after stent removal is considered long term success \[1\]. This also raises a question as to when to stop further stenting. Dumonceau et al. \[1\] have suggested that this decision (of no further stenting) is taken after demonstration of pancreatoduodenal flow of contrast after ductal filling and free access of 6 Fr catheter through the stricture.

Biliary Stricture {#Sec55}
-----------------

Stricture of the bile duct can occur in chronic pancreatitis due to various reasons; namely inflammatory oedema, compression of the bile duct by the inflamed enlarged head of pancreas (often laden with heavy stone burden), stricture or malignancy (must be ruled out before endoscopic treatment). The non-surgical options to treat these strictures are:Single plastic stentMultiple plastic stentFully covered self-expanding metal stent

The use of a single plastic stent to treat bile duct stricture is simple and has been used traditionally. However, the long-term results are not very good; 25% relieved at 46 months follow up \[11\]. To improve upon this, multiple plastic stents have been placed for 1 year with planned stent changes every 3 months. Success with this strategy has been 92% in the long-term \[12\] and this has been recommended by the European Society of Gastrointestinal Endoscopy \[1\]. Fully covered self-expanding metal stenting has been tried as an alternative to the above, but the success rate is not very high. In addition, both proximal and distal migration, and cholangitis have been frequently observed with this stent. Stent removal is also difficult in this group. Stent blockage due to tissue overgrowth is another problem encountered with its use. For blocked stents, another stent has been placed through the previous one with some success \[13\].

Pseudocysts {#Sec56}
-----------

One of the complications of chronic pancreatitis is the occurence of pseudocysts in 20%--40% of cases. Asymptomatic patients can have expectant management, but those with bleeding, gastric or biliary obstruction need to be treated. Endoscopic cyst drainage of such cysts has been reported to be safe and cost-effective (versus surgical treatment) \[14\].

Technical Advances {#Sec57}
------------------

Many times, due to various reasons, ERCP fails to drain the biliopancreatic systems. Endoscopic ultrasound guided drainage in such situations has been shown to be effective and feasible in a number of studies. Success rate of 100% has been reported by Shah et al. \[15\] with a complication rate of 10%. Reduction of pancreatic duct size and long-term pain relief has also been reported \[16\].ReferencesDumonceau JM, Delhaye M, Tringali A, Dominguez-Munoz JE, Poley JW, Arvanitaki M, [et al.]{.smallcaps} Endoscopic treatment of chronic pancreatitis: European Society of Gastrointestinal Endoscopy (ESGE) Clinical Guideline. [Endoscopy]{.smallcaps} 2012;**44:**784--800.Tandan M, Nageshwar Reddy D. Endotherapy in chronic pancreatitis. [World J Gastroenterol]{.smallcaps} 2013;**19:**6156--64.Choi EK, McHenry L, Watkins JL, Sherman S, Fogel EL, Coté GA, [et al.]{.smallcaps} Use of intravenous secretin during extracorporeal shock wave lithotripsy to facilitate endoscopic clearance of pancreatic duct stones. [Pancreatology]{.smallcaps} 2012;**12:**272--5.Ohara H, Hoshino M, Hayakawa T, Kamiya Y, Miyaji M, Takeuchi T, [et al.]{.smallcaps} Single application extracorporeal shock wave lithotripsy is the first choice for patients with pancreatic duct stones. [Am J Gastroenterol]{.smallcaps} 1996;**91:**1388--94.Nguyen-Tang T, Dumonceau JM. Endoscopic treatment in chronic pancreatitis, timing, duration and type of intervention. [Best Pract Res Clin Gastroenterol]{.smallcaps} 2010;**24:**281--98.Tandan M, Reddy DN, Talukdar R, Vinod K, Santosh D, Lakhtakia S, et al. Long-term clinical outcomes of extracorporeal shockwave lithotripsy in painful chronic calcific pancreatitis. *Gastrointest Endosc* 2013;78:726--33.Seven G, Schreiner MA, Ross AS, Lin OS, Gluck M, Gan SI, [et al.]{.smallcaps} Long-term outcomes associated with pancreatic extracorporeal shock wave lithotripsy for chronic calcific pancreatitis. [Gastrointest Endosc]{.smallcaps} 2012;**75:**997--1004.e1.Tandan M, Reddy DN, Santosh D, Vinod K, Ramchandani M, Rajesh G, [et al]{.smallcaps}. Extracorporeal shock wave lithotripsy and endotherapy for pancreatic calculi---a large single center experience. [Indian J Gastroenterol]{.smallcaps} 2010;**29:**143--8.Weber A, Schneider J, Neu B, Meining A, Born P, Schmid RM, [et al.]{.smallcaps} Endoscopic stent therapy for patients with chronic pancreatitis: Results from a prospective follow-up study. [Pancreas]{.smallcaps} 2007;**34:**287--94.Weber A, Schneider J, Neu B, Meining A, Born P, von Delius S, [et al.]{.smallcaps} Endoscopic stent therapy in patients with chronic pancreatitis: A 5-year follow-up study. [World J Gastroenterol]{.smallcaps} 2013;**19:**715--20.Barthet M, Bernard JP, Duval JL, Affriat C, Sahel J. Biliary stenting in benign biliary stenosis complicating chronic calcifying pancreatitis. [Endoscopy]{.smallcaps} 1994;**26:**569--72.Pozsár J, Sahin P, László F, Forró G, Topa L. Medium-term results of endoscopic treatment of common bile duct strictures in chronic calcifying pancreatitis with increasing numbers of stents. [J Clin Gastroenterol]{.smallcaps} 2004;**38:**118--23.Tringali A, Blero D, Boškoski I, Familiari P, Perri V, Devière J, [et al.]{.smallcaps} Difficult removal of fully covered self expandable metal stents (SEMS) for benign biliary strictures: The "SEMS in SEMS" technique. [Dig Liver Dis]{.smallcaps} 2014;**46:**568--71.

Diagnosis of Pancreatic Cysts: Current Status {#Sec58}
---------------------------------------------

Pancreatic cysts are being detected (often when asymptomatic) more frequently due to widely available imaging tools like ultrasound, computerized tomography (CT) or magnetic resonance imaging (MRI). In fact, pancreatic cysts are diagnosed in 20% of MRI studies \[1\]. Nearly 3% of these cysts are malignant. In terms of number this figure may not look large but the malignancy rate is 35 times higher than in individuals who do not have a cyst \[2\]. Nearly 74% of these malignancies are detected at the initial imaging. It is estimated that the real prevalence of malignant cysts in the American population is 33/100,000 \[3\]. On a follow up study from Korea, 1.3% malignancy has been reported \[4\]. Clearly, the previous notion that pancreatic cysts are non-malignant is not true. Certain cysts however have a greater propensity for malignancy than others. Mucinous and serous cysts are contrasting examples. While the former has a higher rate of malignancy the latter has a very low rate. Cysts of the pancreas can be classified into:Congenital: retention cystInflammatory: pseudocyst (75%--90% of all pancreatic cysts)Cystic neoplasms (10% of all pancreatic cysts)Serous cystadenomaMucinous cystadenomaIntraductal papillary mucinous neoplasm (IPMN)Solid neoplasm with cystic degenerationPancreatic ductal adenocarcinomaPancreatic metastasisSolid pseudopapillary epithelial neoplasm (SPEN)Neuroendocrine tumoursMiscellaneousHaemangiomaLymphangiomaLymphoepithelial cyst.

Of these, mucinous neoplasms have a high malignant potential including SPEN. Serous cystadenomas very rarely turn malignant.

### How to Differentiate These Lesions? {#Sec59}

All cystic lesions of the pancreas can be evaluated with CT, MRI and endoscopic ultrasound. Accuracy of CT in the detection of mucinous cyst is 70%--80%, but it can accurately detect various subtypes in fewer cases \[5\]. Detection of mucinous cyst is more accurate with MRI (79%--82%). MRI has additional benefits in that it can identify septae, nodules and ductal communication without the risk of radiation. Use of gadolinium has not been found useful in one study and has been recommended to be used in select cases where MRI without gadolinium is inconclusive in characterizing the cystic lesions \[6\]. Utility of EUS in the diagnosis of pancreatic cysts has been evaluated by Khasab et al. \[1\]. They compared CT, MRI and EUS in 154 patients. Accuracy of EUS was 76% (with or without cytology, CEA and amylase estimation) as compared to 48% for CT and 34% for MRI. But EUS alone has not been found good enough in differenting various neoplastic and non-neoplastic cysts (56% sensitivity, 45% specificity and 51% accuracy) as reported by Brugg et al. \[8\]. When FNA, fluid biochemistry and cytology were added with EUS, the accuracy increases. Lee et al. have published results of cyst fluid analysis \[9\]. They showed CEA less than 5 ng/mL in serous cyst adenoma, pseudocyst and neuroendocrine tumour with 54% sensitivity and 94% specificity. CEA higher than 192 ng/mL was seen in mucinous cyst (73% sensitivity and 84% specificity). Amylase level less than 250 units/L ruled out pseudocyst (sensitivity 44% and specificity 98%). Mutation analysis for K-ras was not very sensitive but was highly specific for detection of mucinous malignant lesion. Translational research has identified several markers that can be used in the diagnosis of pancreatic cysts. One such marker is guanidine nucleotide alpha stimulating binding protein (GNAS). It is expressed in excised specimens of IPMN or in the cyst fluid of IPMN. Of all the genes studied in this tumour, GNAS positivity (mutation) was 79%, K-ras 50%, 3% each of tumour protein þ53 and V-raf murine sarcoma viral oncogene homolog B (BRAF) \[10\]. Micro RNAs are also used in the diagnosis of cystic lesions of pancreas. In a study evaluating 378 mRNAs, four mRNAs were found useful in differentiating serous cystadenomas from IPMN and mucinous neoplasms from branched duct IPMN with 85%--100% sensitivity and 100% specificity \[11\]. Better sensitivity has also been observed with proteomic study in the fluid aspirated during EUS. Mucin analysis through proteomics has been reported with accuracy rate of 98% as compared to 78% for CEA estimation and 71% for cytology \[12\]. Tissue metabolites from pancreatic cysts (excised specimens) -- glucose and kynurenine were also identified. These two metabolic products are reported to be low in mucinous than in non-mucinous cysts \[13\].

Along side these developments in the laboratory, confocal endomicroscopy has also been introduced. During EUS, a mini probe can be advanced inside the cyst when real time images can be taken of the cyst wall. In a blinded study endomicroscopy has been reported to be 100% specific and 59% sensitive for mucinous cysts \[14\].

From the above discussion it is clear that mucinous cysts are more likely to be malignant and hence surgery has been recommended for them including IPMN. However, branched duct IPMN has a lower risk of malignancy and can be observed. All the tools discussed above are not able to differentiate these cysts (neoplasm) from main duct IPMN and mixed type IPMN \[15\]. CT and MRI with MRCP have been used for this but studies have shown that these misclassify 29% main duct and 21% branch duct IPMN \[16\]. Thus the challenge to differentiate these lesion continues to bother the clinicians. Resection for all MCN, IPMN (both main duct and branch duct type with solid component, dilatation of pancreatic duct ≥1 cm, presence of nodule with cytology suspicious or suggestive of cancer) has been recommended by the International Association of Pancreatology guidelines for IPMN and MCN 2012 \[15\]. According to this guideline 'high risk' stigmata of cancer includes:Obstructive jaundice in the presence of a cyst of the head of pancreas.Enhancing solid component in a cystDiameter of main pancreatic duct ≥10 mm

All such patients should undergo resection. The 'worrisome' features according to this guideline are:Cyst ≥ 3 cmThickened or enhancing cyst wallMPD 5--9 mmNon-enhancing mural noduleAbrupt change of calibre of pancreatic duct with distal atrophy.

If the above features are present EUS should be done for cytology. If cytology is positive again patients should undergo surgery. On the other hand, if the above are negative the decision is survelliance based on the size of the cyst:\<1 cm: CT/MRI every 2--3 years1--2 cm: CT/MRI every 2 years2--3 cm: EUS every 3--6 months. For very young patients needing very long follow up one can resect\>3 cm: Surveillance with EUS alternating with MRI every 3--6 months. For young patients surgery can be considered.

Other additional features suggestive of malignancy in branch duct IPMN have also been published. These include nodule size, men above 65 years of age, CA 19--9 \>37 unit per ml and cyst size 3 cm \[17\].

High risk criteria defined by the international guidelines (discussed earlier) have been found to correlate with post-resection pathology. In one study the positive predictive value of 63% for high grade dysplasia or invasive cancer in MCN and IPMN was achieved. Similarly the criteria for branch duct IPMN (positive radiology findings, history of weight loss, history of cancer) correlated well with the pathological diagnosis \[18\]. Based on a meta-analysis of pathologically confirmed IPMNs, a study identified cyst size \>3 cm as the strongest predictor of malignancy followed by pancreatic duct diameter \>6 mm, presence of main duct IPMN and followed lastly by symptoms produced by the tumour \[19\]. Early diagnosis of cancer in IPMN can be ascertained by EUS and ERCP. EUS has been found useful when used as a tool during surveillance with sensitivity of 100% versus 39%--56% by radiology \[20\]. In another study, however, ERCP has been found to be 86% sensitive for early diagnosis of cancer versus 16%--29% in CT, MRI and EUS \[21\].

Pancreatoscopy has, in recent times, been used for such purpose. Characteristic findings described are papillary tumour and fish egg appearance. These features are present in 73% of patients \[22\]. Pancreatoscopy with saline irrigation and aspiration for cytology has also been done in one study with 100% sensitivity and specificity for cancer \[23\].

Histological subtypes of IPMN can be gastric (73%), intestinal (23%), pancreatobiliary (2%) and oncocytic (0.6%). Intestinal type more commonly have malignancy than the gastric type. Biological markers have also been studied for differentiation of low and intermediate grade dysplasia from high grade dysplasia and cancer in IPMN. These include miRNAs, monoclonal antibody-Das-1, serum glycoprotein (alpha1-anti-chymotripsin, thrombospondin 1, haptoglobin and CA 19--9) \[24\].
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Advances in Pancreatic Surgery {#Sec60}
------------------------------

In this review the following are discussed:Are patients offered surgery uniformly for management of pancreatic cancer? Bilimoria et al. \[1\] do not think so. They have reported that 40% of patients with resectable pancreatic cancer are never offered surgery. They considered this a 'national failure' (Heading of the article reads so!). He is not alone, Abraham et al. \[2\] reported that analysis of the records of 20,312 patients showed 37% were resectable at the time of diagnosis (i.e. 7585 patients). Of these 7585, only 3034 patients (40%) were offered surgery. This is particularly so for black and poor patients.Readmission after surgery for pancreatic cancer is often considered an index of poor quality of care; leading to increased hospital stay, perioperative mortality, readmission mortality, etc. However, readmission can not necessarily be related to either the surgeon or the hospital (high volume centre). In a recent study authors have shown that readmission may be related to patients co-morbidity and not to the above two. Therefore, readmission rate alone should not be a quality measurement tool for the surgeon or the centre \[3\].Pancreatic cancer surgery has been shown to be safe in elderly patients. However, one must carefully select the right patients for this demanding surgery. Preoperative assessment using various geriatric assessment strategies can identify patients with a high risk of complications. Those identified to have high risk can be properly counseled against high risk surgery like pancreaticoduodenectomy \[4\].Extended pancreaticoduodenal resections including resection of vascular structures are being increasingly practiced by increasing number of surgeons. How justified is this strategy? To answer this Bhayani et al. \[5\] analysed results of 9927 patients and showed increased morbidity and mortality. A report from Massachusetts General Hospital similarly showed prolonged hospital stay, high ICU stay and high readmission rates \[6\]. A randomized trial has also been conducted. The results of this study have shown no survival benefit following extended resections for pancreatic cancer. This is time for us to learn the lessons and practise pancreatic surgery more judiciously \[7\]. As regards vascular resection to achieve R0 status---the problem is somewhat unclear. Multiple studies have shown more complication rate in this setting \[8, 9\]. I strongly feel, these can be better managed with neoadjuvant treatment often avoiding the need for a vascular resection. Even if it is to be done---it should be done in a high volume centre by a surgeon who is experienced enough to tackle this issue.Stratification of IPMN into branch duct and main duct types is increasingly felt important from the management standpoint. While the main duct type is more frequently malignant or has a higher malignant potential, the branch duct type has very little malignant potential. Thus while main duct type should always be resected, the branch type can be kept under follow up (see the other chapter on this elsewhere in this volume). The problem is how to differentiate these? Image analysis (CT, MRI) is often inaccurate (incorrect diagnosis in 25%--30% of IPMNs \[10\]). This leads to improper management. Therefore CT/MRI alone cannot be relied on too heavily; instead other biological markers such as genetic, proteomic and metabolomic characteristics that are being developed should also be used.Like IPMN, neuroendocrine tumours of the pancreas are also increasingly encountered in contemporary surgical practice. Biological behaviour of these tumours is not yet clear. Hashim et al. \[11\] has addressed this issue in an article in the *Annals of Surgery* 2014. They reported poor results in tumours larger than 1.5 cm located in the head with Ki67 index greater than 20% and lymphovascular invasion. Involvement of lymph nodes has been reported to have a bearing on survival following resection (4.5 years with and 14.6 years without lymph node involvement). This highlights the importance of lymphadenectomy while undertaking resection for pancreatic NETs.Management of chronic pancreatitis in children. When the pancreas is grossly damaged making a patient nearly invalid with pain, diabetes and exocrine deficiencies, total pancreatectomy with pancreatic islet cell autotransplantation can be successfully undertaken as has been shown by Chinnakotla et al. \[12\]. In a report of 75 children they have shown relief from pain in 90% of children. Simultaneously nearly 50% were made long term insulin independent.Pancreatic fistula is a surgeon's nightmare. It occurs in 10%--25% of cases. Octreotide has been used by various surgeons. Its value has recently been evaluated in a randomized trial. The results did not show any significant decrease in pancreatic output in either group (with or without octreotide). Both groups of patients had similar pancreatic fistula rate \[13\].To drain or not to drain the abdomen after pancreatic anastomosis remains a contentious issue. Reports from single centres have suggested not to drain. To address the issue a randomized study has been recently undertaken: one group receiving no drain and the other group received one or two drains. The trial had to be terminated prematurely because patients without drain had significantly higher postoperative (90 days) mortality. The cause of majority of the deaths was intra-abdominal sepsis presumably due to pancreatic leak \[14\].Minimally invasive surgery (MIS) for the management of pancreatic cancer is rapidly making progress. That it is feasible and safe has been reported by Tran Cao et al. and Zureikat et al. \[15, 16\]. Apart from less hospital stay, the complication rate appears to be less with MIS (laparoscopic and robotic) than open procedures. Robotic surgery once adequately learnt can be speedier than open and laparoscopic approaches. However, pseudoaneurysm of the gastroduodenal artery appears to be more in robotic surgery (6%) than in open surgery.

Postoperative recurrence of tumours is a known problem of pancreatic surgery for cancer. This is possibly related to missed occult metastasis. To help surgeons to remove such lesions, tumour specific fluorescent markers (antibody) used with appropriate optical gadgets to identify them have been developed. Hiroshima et al*.* \[17\] have reported its utility with the use of a hand held fluorescence imaging system for removal of unsuspected peritoneal nodules in animals.ReferencesBilimoria KY, Bentrem DJ, Ko CY, Stewart AK, Winchester DP, Talamonti MS. National failure to operate on early stage pancreatic cancer. [Ann Surg]{.smallcaps} 2007;**246:**173--80.Abraham A, Al-Refaie WB, Parsons HM, Dudeja V, Vickers SM, Habermann EB. Disparities in pancreas cancer care. [Ann Surg Oncol]{.smallcaps} 2013;**20:**2078--87.Hyder O, Dodson RM, Nathan H, Schneider EB, Weiss MJ, Cameron JL, [et al.]{.smallcaps} Influence of patient, physician, and hospital factors on 30-day readmission following pancreatoduodenectomy in the United States. [JAMA Surg]{.smallcaps} 2013;**148:**1095--102.Dale W, Hemmerich J, Kamm A, Posner MC, Matthews JB, Rothman R, [et al.]{.smallcaps} Geriatric assessment improves prediction of surgical outcomes in older adults undergoing pancreatico-duodenectomy: A prospective cohort study. [Ann Surg]{.smallcaps} 2014;**259:**960--5.Bhayani NH, Enomoto LM, James BC, Ortenzi G, Kaifi JT, Kimchi ET, [et al.]{.smallcaps} Multivisceral and extended resections during pancreatoduodenectomy increase morbidity and mortality. [Surgery.]{.smallcaps} 2014;**155:**567--74.Fong ZV, Ferrone CR, Thayer SP, Wargo JA, Sahora K, Seefeld KJ, [et al.]{.smallcaps} Understanding hospital readmissions after pancreaticoduodenectomy: Can we prevent them? A 10-year contemporary experience with 1,173 patients at the Massachusetts General Hospital. [J Gastrointest Surg]{.smallcaps} 2014;**18:**137--44.Jang JY, Kang MJ, Heo JS, Choi SH, Choi DW, Park SJ, [et al.]{.smallcaps} A prospective randomized controlled study comparing outcomes of standard resection and extended resection, including dissection of the nerve plexus and various lymph nodes, in patients with pancreatic head cancer. [Ann Surg]{.smallcaps} 2014;**259:**656--64.Kelly KJ, Winslow E, Kooby D, Lad NL, Parikh AA, Scoggins CR, [et al.]{.smallcaps} Vein involvement during pancreaticoduodenectomy: Is there a need for redefinition of "borderline resectable disease"? [J Gastrointest Surg]{.smallcaps} 2013;**17:**1209--17.Worni M, Castleberry AW, Clary BM, Gloor B, Carvalho E, Jacobs DO, [et al.]{.smallcaps} Concomitant vascular reconstruction during pancreatectomy for malignant disease: A propensity score-adjusted, population-based trend analysis involving 10,206 patients. [JAMA Surg]{.smallcaps} 2013;**148:**331--8.Barron MR, Roch AM, Waters JA, Parikh JA, DeWitt JM, Al-Haddad MA, [et al.]{.smallcaps} Does preoperative cross-sectional imaging accurately predict main duct involvement in intraductal papillary mucinous neoplasm? [J Gastrointest Surg]{.smallcaps} 2014;**18:**447--55.Hashim YM, Trinkaus KM, Linehan DC, Strasberg SS, Fields RC, Cao D, [et al.]{.smallcaps} Regional lymphadenectomy is indicated in the surgical treatment of pancreatic neuroendocrine tumors (PNETs). [Ann Surg]{.smallcaps} 2014;**259:**197--203.Chinnakotla S, Bellin MD, Schwarzenberg SJ, Radosevich DM, Cook M, Dunn TB, [et al.]{.smallcaps} Total pancreatectomy and islet autotransplantation in children for chronic pancreatitis: Indication, surgical techniques, postoperative management, and long-term outcomes. [Ann Surg]{.smallcaps} 2014;**260:**56--64.Fernández-Cruz L, Jiménez Chavarría E, Taurà P, Closa D, Boado MA, Ferrer J. Prospective randomized trial of the effect of octreotide on pancreatic juice output after pancreaticoduodenectomy in relation to histological diagnosis, duct size and leakage. [HPB (Oxford)]{.smallcaps} 2013;**15:**392--9.Van Buren G 2nd, Bloomston M, Hughes SJ, Winter J, Behrman SW, Zyromski NJ, [et al.]{.smallcaps} A randomized prospective multicenter trial of pancreaticoduodenectomy with and without routine intraperitoneal drainage. [Ann Surg]{.smallcaps} 2014;**259:**605--12.Tran Cao HS, Lopez N, Chang DC, Lowy AM, Bouvet M, Baumgartner JM, [et al.]{.smallcaps} Improved perioperative outcomes with minimally invasive distal pancreatectomy: Results from a population-based analysis. [JAMA Surg]{.smallcaps} 2014;**149:**237--43.Zureikat AH, Moser AJ, Boone BA, Bartlett DL, Zenati M, Zeh HJ 3rd. 250 robotic pancreatic resections: safety and feasibility. [Ann Surg]{.smallcaps} 2013;**258:**554--9.Hiroshima Y, Maawy A, Sato S, Murakami T, Uehara F, Miwa S, et al. Hand-held high-resolution fluorescence imaging system for fluorescence-guided surgery of patient and cell-line pancreatic tumors growing orthotopically in nude mice. *J Surg Res* 2014;**187:**510--7.

Stents for Biliopancreatic Drainage {#Sec61}
-----------------------------------

Relieving a blocked bile duct or pancreatic duct is, for quite sometime, being achieved with stent placement. It is done with the help of an endoscope. More recently endoscopic ultrasound is also being used for the insertion of a stent. Stents are used in the management of both benign and malignant strictures, leak and cholangitis. While biliary stents can be both plastic and metallic, pancreatic stents are exclusively plastic.

### Biliary Stents {#Sec62}

For palliative purposes, malignant biliary obstructions are relieved with insertion of plastic stents. Commonly a 10 Fr stent is used. Larger stent (11.5 Fr) is difficult to insert, and does not provide longer patency \[1\]. When the situation demands, instead of a single larger diameter stent, side by side 10 FR plastic stents can be placed. In one such study, this approach has been reported to have a long patency of 221 days \[2\]. Presumably bile flows not only through the stents but also along the side of the stents (if the lumen gets blocked). This practice can address the issue of a blocked stent which is common in plastic stents for which the only other alternative is placement of a self-expandable metal stent (SEMS). SEMS has a better patency profile than plastic stents. Unfortunately, these are more expensive. SEMS have problems such as occlusion due to reflux of food particles. To solve this particular problem, partially covered stents have been developed. The other alternative is use of SEMS with distal antireflux valve. In one study this latter type of stent has been shown to have significantly less reflux-related cholangitis \[3\]. SEMS can be covered or uncovered. Covered stents have been compared with plastic stents and have a better patency rate (roughly 385 days versus 153 days with plastic stents) \[4\]. Covered SEMS have not shown any significant superiority over uncovered ones. More importantly, covered stents are more costly, more likely to migrate and cause more cholangitis than uncovered SEMS \[5\]. However, in a randomized trial published in the *Americal Journal of Gastroenterology* in 2013, Kitano et al. from Japan have reported better patency rate with covered stents. Stent dysfunction free survival was also better. Even the re-intervention rate was less in the covered stents than in the uncovered group. Stent migration, acute pancreatitis was similar in the two groups----covered or uncovered \[6\]. Results quite different from the above have also been published. In one such study, Lee et al. have reported no difference in recurrent stent blockage rate, survival or undesired side-effects with either stent. Uncovered stents were blocked more frequently by tumour ingrowth and covered stents migrated and caused pancreatitis more often than uncovered stents \[7\].

For palliative management of malignant hilar block, it is still not clear what is the preferred type of stent---plastic or SEMS. The latter is particularly more difficult if re-intervention is needed. Often patients need simultaneous bilateral stent placement---in such a situation bilateral SEMS placement in a Y shape is more physiological than side-by-side stent placement. Benign biliary strictures (or injuries) are commonly managed with plastic stents; largely because of its simplicity, wide availability and less cost. However, to maintain a large diameter of the common bile duct multiple stents need to be used. Plastic stents need frequent change. These factors go against the use of plastic stents for benign biliary diseases and have prompted various workers to use covered SEMS. Placement of one SEMS is enough for long-term use. With its use for stricture of bile duct due to chronic pancreatitis---over 60% of stricture resolution has been noted by some \[8\]. Strictures due to other causes regressed even more. Strictures due to chronic pancreatitis *per se* regress infrequently with SEMS and side-effects such as cholangitis, pancreatitis, stent migration, cholecystitis and new stricture formation have been reported.

SEMS can be used for post liver transplantation bile duct stricture. The advantage of SEMS in this setting is that the duration of stenting is about 3 months unlike 12 months when plastic stents are used even though both are equally effective \[9\]. One important fact which needs discussion is that covered SEMS having a bigger diameter may cause damage to the biliary epithelium leading to further stricture formation.

### Use of Stents in Pancreatic Disease {#Sec63}

It is essentially used in benign diseases of the pancreas. Plastic stents are temporarily placed in the pancreatic duct. Apart from its use in the management of stricture of the pancreatic duct, it is also being increasingly used for the prevention of ERCP induced acute pancreatitis. What is not yet known is the size of the stent to be used---3 Fr or 5 Fr. In one randomized study both were found to be equally effective \[10\]. Stents are recently being placed under endoscopic ultrasound guidance for management of postpancreatitis fluid collection. Transgastric or transduodenally either plastic stents or SEMS are placed in the collection and are allowed to drain into the stomach or duodenum. A number of studies have proved its efficacy \[9\].ReferencesWagh MS, de Bellis M, Fogel EL, Frakes JT, Johanson JF, Qaseem T, et al. Multicenter randomized trial of 10-French versus 11.5-French plastic stents for malignant biliary obstruction. *Diagn Ther Endosc* 2013:891--915.Lawrence C, Romagnuolo J. Double plastic stents for distal malignant biliary obstruction: Preliminary evidence for a novel cost-effective alternative to metal stenting. [Am J Gastroenterol]{.smallcaps} 2014;**109:**295--7.Hu B, Wang TT, Wu J, Shi ZM, Gao DJ, Pan YM. Antireflux stents to reduce the risk of cholangitis in patients with malignant biliary strictures: A randomized trial. [Endoscopy]{.smallcaps} 2014;**46:**120--6.Moses PL, Alnaamani KM, Barkun AN, Gordon SR, Mitty RD, Branch MS, [et al.]{.smallcaps} Randomized trial in malignant biliary obstruction: Plastic vs partially covered metal stents. [World J Gastroenterol]{.smallcaps} 2013;**19:**8638--46.Almadi MA, Barkun AN, Martel M. No benefit of covered vs uncovered self-expandable metal stents in patients with malignant distal biliary obstruction: A meta-analysis. [Clin Gastroenterol Hepatol]{.smallcaps} 2013;**11:**27--37.e1.Kitano M, Yamashita Y, Tanaka K, Konishi H, Yazumi S, Nakai Y, [et al]{.smallcaps}. Covered selfexpandable metal stents with an anti-migration system improve patency duration without increased complications compared with uncovered stents for distal biliary obstruction caused by pancreatic carcinoma: A randomized multicenter trial. [Am J Gastroenterol]{.smallcaps} 2013;**108:**1713--22.Lee JH, Krishna SG, Singh A, Ladha HS, Slack RS, Ramireddy S, [et al]{.smallcaps}. Comparison of the utility of covered metal stents versus uncovered metal stents in the management of malignant biliary strictures in 749 patients. [Gastrointest Endosc]{.smallcaps} 2013;**78:**312--24.Irani S, Baron TH, Akbar A, Lin OS, Gluck M, Gan I, [et al.]{.smallcaps} Endoscopic treatment of benign biliary strictures using covered self-expandable metal stents (CSEMS). [Dig Dis Sci]{.smallcaps} 2014;**59:**152--60.Baron TH. Best endoscopic stents for the biliary tree and pancreas. [Curr Opin Gastroenterol]{.smallcaps} 2014;30453--6.Ramesh J, Kim H, Reddy K, Varadarajulu S, Wilcox CM. Impact of pancreatic stent caliber on post-endoscopic retrograde cholangiopancreatogram pancreatitis rates in patients with confirmed sphincter of Oddi dysfunction. [J Gastroenterol Hepatol]{.smallcaps} 2014;**29:**1563--7.

Miscellaneous {#Sec64}
=============

Endoscopic Management of G.I. Bleeding: What Is New? {#Sec65}
----------------------------------------------------

Endoscopy has been in use for quite sometime now for the management of g.i. bleeding. Various techniques have been used with varying success. It involves injection (epinephrine, thrombin, fibrin glue, polidocanol, etc.), mechanical measures such as band ligation or clip application and application of heat (argon plasma coagulator, heater probe application and electrocoagulation). In recent years, few new agents have been added to the above list. These include haemostatic spray, stent for variceal compression and mechanical device. These are discussed below:

### Haemostatic Spray {#Sec66}

It is a technique by which haemostatic agents are sprayed onto the surface of the lesion without any direct contact. This is particularly useful in difficult areas which can not be accessed easily by traditional endoscopic techniques. The spray can be applied on large surfaces. More importantly, the effect is immediate. Currently there are 3 haemostatic sprays available in the market. Two of these are derived from plants and the other is devoid of human, animal and even plant material. The sprays are:*Ankaferd blood stopper* is derived from 5 different herbs known for their haemostatic properties in Turkey \[1\]. The product is available in powder form, aqueous solution and as a pad. These have properties by which erythrocyte concentration increases which then participate in the normal coagulation process. The agent also forms a scaffold of encapsulated protein to facilitate clotting \[2\]. These agents have been successfully used in the control of epistaxis, dental bleeding, and bleeding during urologic and paediatric surgery \[3\]. From these observations the method has been extended to endoscopic control of variceal bleeding.*Endoclot haemostatic spray*: This preparation too is from plants. It is available in powder form. It is directly sprayed over the site of bleeding through an endoscope, or else it can be delivered by a powder/gas mixing chamber connected to each of the two elements \[4\]. The product absorbs water at the site of application allowing concentration of platelet, RBCs, and coagulation proteins which facilitate quickened haemostasis. The method has been tried in the management of raw surface bleeding after endoscopic mucosal resection (EMR). With this, effective haemostasis has been achieved. Encouraged with the success, prophylactic spraying has been suggested after EMR irrespective of the presence of post-procedure bleeding \[4\].*Haemospray* utilizes the haemostatic agent T-325. This is a synthetic product and has no human, animal or plant ingredients. It acts by absorption of water allowing concentration of various products of coagulation. Clot thus formed then acts as a pressure agent. The product comes in a canister which is handheld. This is connected to a spraying catheter. For better efficacy it should be sprayed at least 1--2 cm away from the site of bleeding. The method has been used by Leblanc et al. \[5\] in various causes of bleeding (like following ampullary resection and biliary sphincterotomy). It was used as the primary mode of treatment and the result was extremely gratifying with immediate control of bleeding. Even when it was used as second line of treatment it was found effective. It has also been used for control of bleeding from malignancies of the stomach, oesophagus and pancreas with gratifying results. A multicentre study utilizing haemospray has also been published \[6\]. In this study 63 patients of non-variceal GI bleeding were included. In these, haemospray was used as a safe primary therapy with 85% successful haemostasis.

### Use of Stents for Control of Variceal Bleed {#Sec67}

Balloon tamponade has long been in use for variceal bleeding, though it is quite infrequent in the current era. One of the problems of this traditional measure is inability to swallow. This has largely been taken care of with the use of covered self expanding metal stent (causing tamponade of varices) when other methods fail to control bleeding from ruptured varices such as pharmacotherapy or endoscopic therapy. The stent allows the patient to swallow and hence parenteral nutritional support is not necessary.

Moreover, following stent placement patients need not stay in the ward or ICU. The stent can be kept in place for roughly 2 weeks when definitive treatment can be undertaken. Following its first description in 2006 by Hubmann et al. \[7\]. Zakaria et al. \[8\] and Fierz et al. \[9\] have reported its efficacy.

Mechanical devices for endoscopic haemostasis Over the scope clip (OTSC) is one device currently used for the purpose of haemostasis. The device is an improvement over the standard endoscopic clips. The force with which the clips are applied is more than the standard one. Also, the tissue grasped for clipping is more with this device. The slippage rate with this is low. OTSC can be applied in areas where fibrosis is more and where standard clips cannot control bleeding. With its use effective haemostasis has been achieved in nearly 80% with technical success of 100% \[10\]. In a multicentre study comprising 30 patients of bleeding upper and lower gastrointestinal lesions, 96% success rate of haemostasis has been reported by Monta et al. \[11\]. Thus OTSC appears to be useful when other methods of haemostasis fail. The device, though, is somewhat expensive.ReferencesKiliçgün A, Sarikas NG, Korkmaz T, Saydam O, Boran C, Boztas G. Effect of Ankaferd Blood Stopper on air leakage in the lung and prevention of bleeding: An experimental study. *J Cardiothorac Surg* 2011;**27;**20.Haznedaroglu BZ, Haznedaroglu IC, Walker SL, Bilgili H, Goker H, Kosar A, [et al.]{.smallcaps} Ultrastructural and morphological analyses of the [in vitro]{.smallcaps} and [in vivo]{.smallcaps} hemostatic effects of Ankaferd Blood Stopper. [Clin Appl Thromb Hemost]{.smallcaps} 2010;**16:**446--53.Barkun AN, Moosavi S, Martel M. Topical hemostatic agents: A systematic review with particular emphasis on endoscopic application in GI bleeding. [Gastrointest Endosc]{.smallcaps} 2013;**77:**692--700.Huang R, Pan Y, Hui N, Guo X, Zhang L, Wang X, [et al.]{.smallcaps} Polysaccharide hemostatic system for hemostasis management in colorectal endoscopic mucosal resection. [Dig Endosc]{.smallcaps} 2014;**26:**63--8.Leblanc S, Vienne A, Dhooge M, Coriat R, Chaussade S, Prat F. Early experience with a novel hemostatic powder used to treat upper GI bleeding related to malignancies or after therapeutic interventions (with videos). [Gastrointest Endosc]{.smallcaps} 2013;**78:**169--75.Smith LA, Stanley AJ, Bergman JJ, Kiesslich R, Hoffman A, Tjwa ET, [et al.]{.smallcaps} Hemospray application in nonvariceal upper gastrointestinal bleeding: Results of the Survey to Evaluate the Application of Hemospray in the Luminal Tract. [J Clin Gastroenterol]{.smallcaps} 2014;**48:**e89--92.Hubmann R, Bodlaj G, Czompo M, Benkö L, Pichler P, Al-Kathib S, [et al.]{.smallcaps} The use of selfexpanding metal stents to treat acute esophageal variceal bleeding. [Endoscopy]{.smallcaps} 2006;**38:**896--901.Fierz FC, Kistler W, Stenz V, Gubler C. Treatment of esophageal variceal hemorrhage with selfexpanding metal stents as a rescue maneuver in a Swiss multicentric cohort. [Case Rep Gastroenterol]{.smallcaps} 2013;**7:**97--105.Zakaria MS, Hamza IM, Mohey MA, Hubamnn RG. The first Egyptian experience using new self-expandable metal stents in acute esophageal variceal bleeding: Pilot study. [Saudi J Gastroenterol]{.smallcaps} 2013;**19:**177--81.Chan SM, Chiu PW, Teoh AY, Lau JY. Use of the Over-The-Scope Clip for treatment of refractory upper gastrointestinal bleeding: A case series. [Endoscopy]{.smallcaps} 2014;**46:**428--31.Manta R, Galloro G, Mangiavillano B, Conigliaro R, Pasquale L, Arezzo A, [et al.]{.smallcaps} Over-the-scope clip (OTSC) represents an effective endoscopic treatment for acute GI bleeding after failure of conventional techniques. *Surg Endosc* 2013;**27:**3162--4.

Current Status of Surveillance of Premalignant Lesions of the G.I. Tract {#Sec68}
------------------------------------------------------------------------

Oesophagus, stomach and the colorectum are the organs that have premalignant lesions. These are Barrett's oesophagus, gastric intestinal metaplasia and colorectal polyps. All these lesions are kept under surveillance for detection of cancer at an early stage. Endoscopy is the tool for this purpose. In this review current status of endoscopy in this aspect is discussed under each condition.

### Barrett's Oesophagus {#Sec69}

The condition occurs due to gastro-oesophageal reflux, occuring in about 10% of patients undergoing upper gastrointestinal endoscopy for symptomatic disease. In this condition, normal squamous epithelium undergoes metaplasia resulting in its replacement with columnar epithelium. Varying degrees of dysplasia subsequently occur (from no dysplasia to low grade dysplasia to high grade dysplasia; being 86%, 10%, 20% in incidence) \[1\]. Barrett's oesophagus is the forerunner of oesophageal adenocarcinoma which has a very poor prognosis. The risk of cancer is 30 times more than in patients who have no Barrett's \[2\]. Thus, it was thought that with surveillance the disease can be detected early when results of treatment are likely to be better. But it is debated if surveillance is cost-effective and if it has any survival benefit. With reference to the latter, a relatively recent work has not shown any benefit \[3\]. In addition, a report from USA revealed that the incidence of cancer in Barrett's oesophagus is decreasing \[4\]. This may negate the very idea of surveillance as a tool to diagnose cancer early. In the light of these, risk stratification of Barrett's is logical. Dysplasia has long been regarded as a risk factor of oesophageal adenocarcinoma. Other risk factors identified in recent times are:Presence of intestinal metaplasia has been reported to have 3-fold higher incidence versus no metaplasia \[5\]. This may be related to excess biological instability \[6\].Length of Barrett's is also a risk factor. Long segment has 7 × higher risk for cancer \[7\].Presence of ulcer in Barrett's is another factor for tumour progression \[7\].Inactivation of þ16 and þ53 (tumour suppressor genes) also has a higher risk of cancer \[8\].Active human papilloma virus (genotype 16 and 18) through causing dysplasia may induce cancer \[9\].

Notwithstanding the issues of cost and unconvincing survival benefit of a surveillance strategy---it is still advocated by the American and British Societies of Gastroenterology.

### American Guidelines \[2\] {#Sec70}

Every 3--5 year for no dysplasiaEvery 6--12 month for low grade dysplasiaEvery 3 months for high grade dysplasia. This group should be considered for endoscopic treatment. Unwilling patients can remain on surveillance.

### British Guidelines {#Sec71}

Barrett's less than 3 cm without intestinal metaplasia or dysplasia should be re-endoscoped and biopsied.If no metaplasia, no surveillanceIf metaplasia detected, surveillance should be done every 3--5 years.Barrett's 3 cm length should have surveillance every 2--3 years.For low grade dysplasia, surveillance every 6 months.For high grade dysplasia endoscopic therapy should be offered.

Newer developments in endoscopic technology if incorporated in the surveillance programme can further improve the diagnostic yield. Its cost-effectiveness will remain an issue. The benefits of narrow band imaging (NBI), High Definition White Light Endoscopy (HD-WLE) and Endoscope based Confocal Laser Endomicroscopy (CLE) have already been published. One study has shown NBI to have higher detection rate than HD-WLE (30% v. 21%) \[10\]. In yet another study ECLE has been shown to have higher neoplasia detection rate than HD-WLE (34%--7%) \[11\]. In view of the above discussion what is important is to identify the high risk patients for surveillance. It will be appropriate to incorporate the newer technologies in this regard. Cost will, nonetheless, remain an issue.

### Gastric Intestinal Metaplasia {#Sec72}

Carcinoma of the stomach progresses through inflammation causing metaplasia and dysplasia. Upto 10% of patients with gastric intestinal metaplasia develop carcinoma of the stomach \[12\]. This calls for a surveillance programme. Unfortunately except in Japan (with high incidence) it has not been found to be cost-effective in most countries. It is thus felt that risk stratification may help downsize the population for effective surveillance. What are these risk factors? Site, size and severity of metaplasia are some of them. Gastric body lesions have a higher chance of developing cancer. Diffuse intestinal metaplasia in antral area or lesser curvature too has a higher risk \[13\].

Guidelines for surveillance for gastric intestinal metaplasia, as proposed by the European Society of Gastrointestinal Endoscopy, \[14\] include:Extensive metaplasia of the antrum and body every 3 yearsAt least 4 biopsies from the proximal and distal stomach, from lesser curve and greater curve.Intestinal metaplasia of the antrum alone does not need surveillanceLow grade dysplasia without a demonstrable lesion should have re-endoscopy after 1 yearIf endoscopy reveals any lesion it should be resected.Only dysplasia without a lesion should be followed up with repeat endoscopy.

For purposes of surveillance, biopsy under while light endoscopy (WLE) is currently used. Since CLE offers higher magnification, it is being increasingly favoured \[15\]. Initially HD-WLE is done to identify an abnormal lesion followed by chromoendoscopy for the same purpose. Next, CLE is done to further access the lesion biopsying these if high grade dysplasia or early cancer is suspected \[16\].

### Polyps of the Colon and Rectum {#Sec73}

Two different types of polyps occur in the colon and rectum---adenomatous and hyperplastic. The former (adenomatous polyp) are long known to progress into carcinoma and are responsible for 70% of colorectal cancer. These polyps can be tubular, tubulovillous or villous. The risk of malignancy in these polyps is related to their number, size and histological evidence of dysplasia. Based on these, polyps can be low risk (one or two, less than 1 cm in size) or high risk (3 or more lesions, larger than 1 cm and villous adenoma) \[17\]. Hyperplastic polyps, though not considered premalignant in the past, are now considered serrated polyps and have been considered to be associated with cancer in 20%--35% of cases. This is related to methylation of CPG, BRAF mutation with inactivation of MLH1 leading to microsatellite instability. The incidence of serrated polyps is reported to vary between 2% and 70% \[18\].

Following are the Guidelines \[19\] of the American Gastroenterology Association for surveillance of serrated colorectal polyps:Serrated polyp \<1 cm without dysplasia: surveillance every 5 years.Serrated polyp upto 1 cm with dysplasia: surveillance interval at 3 years.At least 5 serrated polyps above the sigmoid colon with history of serrated polyp in family and polyps more than 20 irrespective of the site: surveillance every year.

While discussing surveillance for colorectal cancer, note has to be made regarding interval cancer defined as development of cancer between two surveillance colonoscopies. This happens due to (i) a missed polyp on the previous occasion, (ii) incomplete removal of a polyp---residual one turning malignant, and (iii) new lesion occurring in the intervening period. These interval cancers are biologically different from non-interval cancers. Interval cancers have microsatellite instability, CPG methylation, low Kirsten rat sarcoma viral oncogene (k-ras). These are common, as mentioned earlier, in serrated polyps \[20\].
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Feeding a Patient in ICU {#Sec74}
------------------------

Importance of nutrition (feeding) in a sick patient admitted in ICU is now well recognized. But the practice guideline is still not universally defined. Even if there is one -- it is controversial and unclear \[1\]. Most consider providing nutrition as part of care but few consider this for its potentially therapeutic benefit. When to start feeding and what should be fed are currently debated. These aspects are reviewed in this section.

### When to Start? {#Sec75}

Should it be early or late? The decision is largely opinion based and not based on results of any clinical trial. How early is early to start nutrition is another vexed issue. While some advise 24 hours others believe 48 hours after intubation in ICU is the earliest time to start nutrition. Two different meta-analysis have shown reduction in mortality \[2, 3\] with early feeding within 24 hours. The first study also demonstrated reduction of pneumonia in those patients. This study, however, did not show any reduction in multi-organ failure \[2\]. Two more recent studies defined early feeding as within 48 hours of acute illness. None of these studies showed reduction in mortality \[4, 5\]. The issue of 24 hours and 48 hours as the definition of 'early' feeding thus continues to be debated. Within this diverse result, one can only say that starting nutrition within 48 h can be defined as 'early'. As of now no study exists which compares results of feeding starting at 24 hours and 48 hours -- it is desirable that such a study is initiated to address the issue properly.

### Should It Be Enteral or Parenteral Nutrition? {#Sec76}

The problem of enteral feeding in a sick patient in the ICU is the concern of gut ischaemia (particularly when associated with hypotension), delayed gastric emptying (gross gastric residue), risk of aspiration pneumonia, presence of paralytic ileus and not infrequently non-availability of suitable access of feed delivery. In view of all these problems of enteral feeding, parenteral nutrition has been advised by many a specialist. It thus became a ready source of nutrition (quite often supplementing enteral feeding). It can deliver the necessary caloric needs of a patient when enteral feeding can not be achieved in critically ill patients. This does not undermine the value of enteral nutrition. In fact, whenever possible one should provide enteral nutrition because it can stimulate brush border enzymes necessary for absorption. Enteral feed effectively maintains or increases immunity and prevents bacterial translocation. It also maintains integrity of the intestinal epithelium including height of microvilli \[7\]. Thus, it is only when enteral feeding is not possible or when adequate calorie supplementation is not possible through enteral feeding, one should consider parenteral nutrition. In fact European guidelines recommend this strategy \[8\]. The American guideline too recommends this, the difference being that it defers parenteral therapy after 1 week \[9\]. The issue of supplemental parenteral nutrition at days 2 and 8 has been studied by Casaer et al. \[4\]. They concluded that recovery was faster with fewer complications with later therapy than early one. They recommended only glucose infusion initially and adding protein and lipids gradually over a period of time. A subsequent analysis of the same study had however shown detrimental effects of both excessive enteral and parenteral feeding initiated from days 3--7. In fact it was shown that patients receiving excess feeding (day 3 through day 7) are unlikely to leave ICU alive \[10\].

### What If Patients Can Not Tolerate Enteral Feeding? {#Sec77}

Cahill et al. \[6\] conducted an observational study on early parenteral nutrition when enteral feeding could not be established and reported its beneficial effects. However, in a more recent study in 2013, Doig et al. \[11\] have reported just the reverse. One may question the methodology of this particular study but the focus should not be lost because the benefit is not convincing.

### What Should Be the Amount of Enteral Nutrition? {#Sec78}

It has repeatedly been emphasized that enteral feeding is good but no one has shown the exact quantity of enteral feeds which can be safely delivered. Only recently, some light has been thrown on the subject. One study \[12\] has compared trophic feeds (early low dose enteral feed-given at a rate of 10 ml/hours) and early full calorie feed (25 ml/hours with increment every 6 hours until total calorie needs are met) given for the first 6 days of intubation. This study did not find any significant difference in clinical outcome. ICU stay, ICU death and ventilator withdrawal remain same in both groups.
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